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Could Miss Tarbell say this 
of your factory ? 








ISS Ida M. Tarbell, the noted industrial 
investigator, visited the Pilgrim Laundry 
in Brooklyn—one of the many progressive 


N 





' 

plants painted with Rice’s Gloss Mill-White. | 
. ; 

In the course of an article in the American | 
Magazine, she said: 
| 

*“Within, itis a thing of glass and white paint. Strength, 

| 


ir, light, proof against hre—these seem to have 


been the main ideas in designing the building 


Sanitation, 
The result 
is a structure which in certain fundamentals to good health 
public building—theatre, church, 


goes farther than 


othce, 


any 


shop—-that | personally have seen.’’ 


Ihe cheerful brightness of the Pilgrim Laun- 
dry is due largely to the fact that the ceilings 
covered with Rice’s Gloss Mill- 
3,000 other factories through- 


and walls are 


White. 


In over 


out the country this glossy, tile-like interior 
finish is used. 

It increases daylight 19% to 36%; it helps 
employees turn out more and better work; 


it is highly sanitary because it is washable. 
Besides all these advantages, money 
by making repainting less frequent. By the 
“Rice Method,” it can be applied over old | 


cold-water paint. | 


it saves you 


Rice’s has been so marked that many 
These, without exception, 


Che success of 
imitations have sprung up. 
Rice’s is an oil paint, made by a 
yet 


are all varnish paints. 
special process over which we have exclusive control; 
it does not vellow like oil paints. The 
vantages of this process enable us to guarantee that Rice’s 
will remain white longer than any other gloss paint, 


tremendous ad- 


applied at the same time and under the same conditions. 
Write for 


under which vou cannot lose. 


It is also guaranteed not to crack or scale. 


the terms of this guarantee, 


Panama-Pacific International Exposition 


More Light’’ 


Awarded Gold Medal at 


Write for Booklet ‘‘ 


9 On concrete 
surfaces 
Or nside cor 
crete Rice 
iranolith makes 
the best possible 
primer for a sec 


ynd coat of Rice's 


and Sample Board 








Write 


for our 


nearest 


distrib GI Os S Gloss Mill - Whit 
giving a tile-like 
u f r n g Mg 4 finis n <t. 
than lead an 4 ‘ 
paint 


point 














Rice's Granolith 








MILL-WHITE 


U.S. GUTTA PERCHA PAINT COMPANY 


23 DUDLEY STREET 


PROVIDENCE, R. I. 











“The Allies might 
cut off the Turks 


from Europe at 
once, could they but 
land in Bulgaria,” says 
Arthur Ruhl, and then 
he paints a vivid por- 
trait of this homespun 
country, and its gay, 
Paris-like little neigh- 


bor, Rumania, in “The 
Road to Constantinople” 
in the Sept. 11th issue of 


Collier's 


THE NATIONAL WEEKLY 
416 West 13th Street, New York City 


Je ecory 


























Useful Mechanical Books 








Modern Plumbing 
Illustrated 


By R. M. STARBUCK 
392 pages, 55 full-page plates 


Cloth 
$1.00 


* A very comprehensive work, illustrating and 
describing the very latest and most approved 
methods in all branches of sanitary installation 
It contains 55 full pages of illustrations. made 
especially for this book, showing all kinds of 
modern plumbing work Each plate is accom- 
panied by several pages of text giving notes and 
practical suggestions, sizes of fy proper 
measurements for setting up work, etc 


Practical Steam and Hot 
Water Heating and 
Ventilation 


By ALFRED G. KING 
402 pages, 302 illustrations 


7% K104%. 
Price 


64x94 Cloth 

Price, $3.00 
* This work represents the best practice of the 
present day, and describes all the principal sys- 
tems of steam, hot water, vacuum vapor and 
vacuum-vapor heating. together with the new 
accelerated systems of hot-water circulation, in- 
cluding chapters on up-to-date methods of ven- 
tilation, the fan or blower system of heating and 
ventilation, rules and data for estimating radia- 
tion and many rules. tables and other valuable 
information 


Popular Hand Book 
for Cement and 
Concrete Users 


By MYRON H. LEWIS C.F 
H. CHANDLER, C.E. 6%x9\% 
pages, 126 illustrations Price, $2.5 


“© A concise and comprehensive treatise on the 
principles involved and methods employed in 
the design and construction of modern concrete 
work. It is a standard work of reference cover 
ing the various uses of concrete, both plain and 
reinforced. Everything of value to the concrete 
user is given, including kinds of cement employ- 


and ALBERT 
— 430 





ed in construction, concrete architecture Inspec 

tion and testing, waterproofing, coloring and 

painting, rules, tables, working and cost data 4 
{ 
H 


Standard Practical 
Plumbing 


By R. M. STARBUCK. 6! 
406 pages, 347 illustrations. 


x9! C sate 


Price. '$3.( 


© An exhaustive treatise on all branches of 
plumbing instruction, including drainage and 
venting, ventilation, hot and cold water supply 
and circulation It shows the latest and best 
plumbing practice. special attention being given 
to the skilled work of the plumber, and tc the 
theory underlying plumbing devices and opera- 
tions, and commends itself at once to everyone 
working in any branch of the plumbing trade. 


Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON 54% x7% 

Cloth 196 pages, 140 illustra 4 ic ns. 

Price, $1.50. 
© This book describes in detail in a most prac- 
tical manner the various methods of casting con- 
crete for ornamental and useful purposes. It tells 
how to make all kinds of concrete vases, orna- 
mental flower pots, concrete pedestals and 
benches. concrete fences, and many other objects 
of cement for the adornment of the home or 
garden. Information on color work is also in- 
cluded. 


Modern Steam Engi- 
neering in Theory 
and Practice 


By GARDNER D. HISCOX, M.E Con- 
taining Chapters on Electrical Engineering 
by NEWTON HARRISON, E.E. ¢ 

Cloth 487 pages, 405 illustrations 
$3.00 


§ A complete and practical work for stationary 
engineers and firemen, dealing with the care an 

management of boilers, engines, pumps, super 
heated steam, refrigerating machinery, dynamos, 
motors, elevators, air compressors and all other 
branches with which the modern engineer must 
be familiar. The properties and use of steam, 
slide valve, high speed, Corliss compound, 
multi-expansion engines and their valve gear. 
The De Laval, Parsons. Curtiss ande other tur- 
bines are fully described and illustrated 


“Price, 





UPON RECEIPT OF 
BOOKS BY MAIL OR EXPRESS PREP 


THE PRICES MEN TTonae 1BOVE 
1D I¢ 


THESE 


WE FORWARD 
WORLD 


) ANY ADDRESS IN THE 


If you are interested in mechanical books, send us your name and address and 


we will forward to you, free of charge 


MUNN & CO., Inc., Publishers 


a copy of our catalog 


WOOLWORTH 
BUILDING 


Send for one today 


233 Broadway, New York,N.Y. 
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Loading a locomotive tender by machine. 


Italian Machine for Loading Coal Tenders 
 esbeagpee acs methods are employed for loading coal 
and one of these consists 


upon locomotive tenders, 


in a large structure lying across several tracks at once 
so as to drop the coal through hoppers into the tender, 
spot by means of convey- 
Another 


a rail- 


the coal being brought to the 
apparatus can be fixed or movable. 
use of lifting cranes mounted upon 
wish to speak of a new apparatus 
known as the Schilhan wheel, which 
main railroad depot at Rome. It 
such as a quick loading of the 
affording a 


ors. Such 
method is the 
road car truck. We 
for this purpose 
at the 
advantages, 


is now in use 
has several 
coal and general good working, besides 
compact layout which is built at small expense and can 
be readily transported. 

represent the front as well as the 
and it is made up essen- 
adapted for run- 


upon this truck 


Our photographs 
side view of the 
tially of a four-wheel truck which is 
a standard gage railroad track, 
coal elevating device in the shape 


apparatus, 


ning on 
being mounted the 
of a wheel of large diameter. The wheel is made up 
plate iron rim having the concavity turned 
toward the center, this rim being held to the middle part 
next the shaft by a set of light spokes, so that the wheel 
as a whole is able These lat- 
ter are upheld by a pair of structural iron bars, which 
are attached to the framework of the rolling truck. 
Within the hollow rim of the wheel are placed a num- 
ber of cross partitions in inclined position so as to divide 
into a series of equal chambers or 
wheel is constructed some- 
what like a except that the chambers or 
buckets lie around the inside instead of the outside. 
But the chambers are also closed on the inside, at least 
for most of their course, by the use of an inner fixed 
plate iron cylinder which lies about flush with the edges 
of the buckets. However, this circular rim is not con- 
tinuous, for it is interrupted at the bottom part in order 
to be able to load the coal into the rotating wheel, and 
also at the top for discharging the coal. 

The coal is easily loaded into the wheel by the use 
of a sloping platform leading down to the ground, and 
the coal trucks of the usual small size are run up the 
Platform and dumped into the lower part of the wheel. 
As the wheel revolves, the coal is brought to the top 
and falls from the buckets into a suitable chute which 
is fixed to the framework of the device. The coal chute 
has the proper length so as to allow the coal to drop 
into the tender of the locomotive which lies upon an 
adjoining track. In this way the coal is rapidly ele- 
Vated by the regular rotation of the wheel. Around 


of a hollow 


to run upon its bearings. 


the available space 


buckets. In this way the 
millwheel, 


the periphery of the wheel will be seen a geared portion 
of large diameter, which engages with a pinion placed 
at the lower part, and at one end of the truck is mount 
ed a small electric motor for driving the pinion, and 
thus a continuous rotation of the large wheel is kept 
up at the desired speed. At each end of the truck is 
a cross-bar carrying a pair of screw jacks, so that the 
apparatus can be lifted off the track and 
rest in a fixed position at these four points 


somewhat 
made to 
when it has been properly brought opposite the tender. 
the small coal trucks or cars 
250 pounds each, 


In the present instance, 
used for the loading have a capacity of 
and they are brought in turn up the sloping way so that 
four cars are dumped into the wheel while it makes 
one revolution, this during 40 seconds, and the amount 
of coal fed in per revolution of the wheel is thus 1,000 
pounds. 

The diameter of the wheel in this apparatus is about 
18 feet and the size of the eiectric motor, 5 horse-power. 
2% to 3 minutes 
or in 5 minutes 


It will load on an average one ton in 
when the small cars are already loaded, 
if the cars need te be loaded during the maneuvers. Ex- 
pense for power in the shape of electric current for the 
motor is about 0.15 kilowatt-hour per ton of coal. 

In order to compare the results given by the present 
device with other apparatus for rapid loading of coal, 
the Italian railroad administration put in service two 
different types of electric crane. One of these is in 
operation at Florence, while the second type is similar 
to the ones employed on the Prussian railroads, and was 
Each of these cranes is mounted 
motor for 


installed at Naples. 
upon a railroad truck and uses one electric 
lifting the load and a second for rotating the crane on 
its pivot. Coal is brought under the crane on small 
ears running on light tracks and containing from 1,000 
to 1,500 pounds, the car body being lifted by the crane 
and dumped into the tender. By this means a ton of 
coal is loaded on the tender in 4 minutes where the 
small cars are ready loaded, or in 8 minutes where they 
are loaded during the operation. Five men are needed 
in this case, and power used per ton of coal is 0.08 kilo- 
watt-hour. But in spite of the larger amount of power 
taken by the Schilhan wheel, it is found to have several 
advantages over the use of cranes. In fact, it makes 
a better speed in loading the coal on the tenders and 
needs a less number of men to run it. 


Electric Starter and Other Statistics.—No less than 
261,860 cars were equipped with electric lighting and 
starting systems during 1914, out of a total production 


Face view of the coal loading machine. 


The value of this equipment exceeded 
611,695 
average 
idea of 


of 611,695 cars. 
$10,000,000. The total wholesale value of the 
ears was $380,000,000, which figures out an 
value of $621.50 per car, dealer’s price. An 
the quantities of raw materials used up in the manu- 


facture of motor cars in 1914 in this country may 
be obtained from the following partial list: Steel, 
670,000 tons; aluminium and alloys, 4,020 tons; brass, 
2,141 tons; hair for upholstery, 1,068 tons; moss, 2,050 


tons; wr wg 67,232, on the bais of one third hide per car, 
where real leather was used; artificial leather, 3,280,000 
square yards; upholstery fittings, $917,542 worth; burlap, 
6,560,000 yards; top materials, 11,405,250 yards, valued 
at $2,447,780; manufactured cotton in tires on new cars 
only, 7,950 tons; celluloid, 300,000 pounds; rubber and 
compounds, 9,338 tons; hinges, 2,446,780 pairs; 
catch fittings, 2,446,780; carpet, 489,356 square yards; 
linoleum, 642,908 square yards; boards for floors, wheels 
8,450,000 running feet. 


door 


and bodies, 


The National Aeroplane Fund 

YUBSCRIPTIONS to the National Aeroplane 

now total $37,001. A contribution of $10,000 comes 
from the prominent donate 
$1,000 to the cause. 
subject of national 
tion of aviation corps in the militia of the 
Her effort is to meet as far as possible the 
Navy’s inability to keep its 
Militia of 


Fund 
giver who was the first to 
She is greatly interested in the 
defense and considers the forma 
utmost im 
portance, 
conditions created by the 
promise to supply aeroplanes to the Naval 
twenty-three States. The $10,000 
plane with a course of training for two officers and two 
mechanics, the cost of which is estimated as follows: 
An aeroplane of standard type, capable of passing the 
regular military tests $7,500. A course of training for 
two officers and two mechanics, at $400 each, $1,600. 
Renting hangars and general, $900. Having two officers 
and two mechanics insures the development of aviation 
corps, whereas only one of each might result in crip 
pling the corps in the event of the officer or mechanic 
retiring or in any way discontinuing his 
with the National Guard. Mr. Emerson McMillin, the 
banker, will add a 10 per cent bonus to a)l subscriptions 
up to the sum of $500,000 sent into the National Aero 
plane Fund. Besides the offers of $10,000 and $7,500 
presented by a sportsman, the Curtiss Aeroplane Com 
pany, Buffalo, N. Y., has presented the Naval Militia 
of New York, through the Aero Club of America, with 
a flying boat, and a course of training for two officers 
of that organization, who are now learning to fy at 


provides an sero- 


tion 


Conner 


the Curtiss School. 
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this journal is to record accurately, 


The pur pose of 
simply, and interestingly, the world’s progress in scientific 


knowledge and industrial achievement 


Wars, Ancient and Modern 


OULD one, on the following considerations, base 
an opinion worth while as to how long the pres 
ent world conflict can last: This war is prob 
ably unprecedented in history in the number of men en- 
gaged. Our civil war song ran, “We are coming, Father 
Abraham, three hundred thousand 
forbears thought that “a mighty host,” as indeed it was. 
But Germany alone, in area something about one tenth 
that of our Northern States, has been furnishing at 
least ten fold those three hundred thousand men; al- 
ready used up or now fighting or in reserve. Napoleon's 
mightiest army, that which was dissipated in 
after Moscow, exceeded somewhat two hundred 
men; for that number of Frenchmen one 
now read in excess of two million. What a handful 
were Wellington’s troops to those English now fighting 
Italy's forces are computed to exceed at 
All these estimates are surely conserva 
One reads that up 


strong; and our 


and 
thou- 


sand must 


or in reserve. 
least a million, 
tive, possibly to the point of error. 
to February 15th last some six million men have been 
put out of action (killed, wounded or missing—and for 
missing one can generally read “killed”) in the various 
European spheres of campaigning. 

Used up, or fighting, or in reserve! And of what 
quality are now in large part those reserves? It is the 
pitifullest thing in this most pitiful of all wars, the pic 
tures one sees of the adolescents—the youths not much 
more than parted from their mothers’ sides, that are 
training. Napoleon wanted no recruits under 
twenty-two. In 1809 he had to take from exhausted 
France what he could get, and half his army were 
under twenty; wherefore, all the hospitals his side of 
Vienua were packed with his sick, while his lines of 
march were strewn with his incapacitated. Raglan, 
in the Crimea, though terribly in need of reinforce- 
ments, preferred to wait rather than have “lads” sent 
him; “the last were so young and inexperienced that 
they fell victims to disease and were swept away like 
flies.” And, on the other hand, are those pictures of 
men over forty who have been enrolled or have been 
ordered to prepare for the call. Bald, gray-templed, with 
pouching under lids, men with undistributed middles, 
as the logicians say; men in whom the degenerations 
are latent and bound to flourish like life-throttling 
weeds under such conditions as now obtain in the Euro- 
pean These men, living temperately and 
under conditions, would probably attain their 
three score or three score and ten or even four score. 
But now how rapidly and how surely must they suc- 
cumb to their rheumatisms, pneumonias, kidney, heart 
und liver affections; how long can now their uncertain 
arteries serve them? How much of an encumbrance 
rather than a strength are such men likely to be to 
their commanders? True, nations at war will continue 
the struggle long after the term of their apparent ex- 
haustion is reached. But, 


now in 


trenches. 


peace 


considering the unprece- 


dented extravagance of the human fighting material now 


SCIENTIFIC AMERICAN 


obtaining, where is there to be found anywhere any 


remnant of such material that can last beyond the 
coming summer? 
In that immortal 


world in 1781 he wrote: 


history which Gibbon gave the 
“If we review this general 
state of the imperial forces; of the cavalry as well 
as infantry; of the legions, the auxiliaries, of the 
guards, of the navy; the most liberal computation will 
not allow us to fix the entire establishment by sea and 
by land at more than four hundred and fifty thousand ; 
a military force which, formidable, was 
equaled by a monarch of the last century, whose king- 
dom was within a single province of the 
Roman Empire.” Such was the force of an empire 
which civilization has ever considered the most mili- 
tant in history, through the many centuries of whose 
existence its Temple of Janus was but twice closed; 
such was its force at a time when that mightiest of 
empires comprised practically all the then known world, 
from Britain and the Danube’s sources south to Ethio- 
pia, from the Western Ocean—the Atlantic—to the Fu- 
phrates; an area exceeding one million, six hundred 
thousand square miles of the most fertile and probably 
the most populous then known. And Gibbon 
further pregnantly observed regarding the era of 
Louis XIV: “It must be remembered that France still 
feels that extraordinary effort.” If Gibbon was right, 
what centuries will it not take all Europe to regain 
the life and the vitality this cosmic struggle is now 
costing her. 


however 


confined 


regions 


Some Amateur Prophecies 

ROPHECY is an occupation which is largely dis- 

credited. We all like to read prophecies: we all 

find a fascination in the picture the prophet un- 
rolls before us, whether it is a purely imaginative 
effort like “The Time Machine” of Mr. H. G. Wells, or 
whether it professes to be a strictly inevitable deduc- 
tion from such facts as the rate of consumption of the 
world’s coal supply. But, having read the prophecy, we 
do not for an instant believe it; we have a conviction 
which cannot be shaken that “something will turn up” 
which will reduce the prophecy to idle words. The only 
thing we really believe about the prophet is that he 
will look foolish after the event. 

Nevertheless, although well aware of the dangers we 
tempted to enumerate certain changes 
to us as inevitable consequences of the 
We can only discuss such 


run, we are 
which appear 
war now raging in Europe. 
consequences as remain unaffected whether Germany or 
the Allies are war is de- 
clared to be, for all practical purposes, a draw. At the 
present stage of affairs it is easier to predict what will 


victorious, or whether the 


happen after the war has ended than it is to predict 
how the war will end. 

Germany emerges vic- 
defeated, or overwhelmingly 
that has taught the 
She has taught the world 
the importance of the Other countries are 
learning, for the first time, that if you are 
going to fight artillery battles it is quite helpful to have 
that if you wish to apply science to warfare, 


In the first place, whether 
moderately 
fact 


world a very valuable lesson. 


torious, 


erushed, the remains she 
obvious 


apparently 


artillery ; 
it is even better to employ scientific men than profes- 
sional politicians. In England this last point has just 
been realized and a Board of Inventions has been cre- 
ated. In America something of the same kind is being 
instituted. 

realize that 
science and scientific appliances, and every country will 


Presently every country in the world will 
there is some curious connection between 
have its equivalent to a Board of Inventions. 

Intelligence, once awakened, may go far. The same 
piercing insight may show us that many things, besides 
war, depend on science, and it may be that scientific 
men will be paid te look into these things. It is prob- 
able that, after the war, English inventors will not take 
their inventions to Germany. There will, of course, be 
plenty of other countries for them to go to, but it may 
come to pass that the English will show a disposition 
to profit itself by its own productions. 

We venture to think that science wiil, in a measure, 
We say “in a measure” because the 
lesson is not yet completely learnt. The English Par- 
liament recently rescinded a vote of $125,000 for med- 
ical research on the grounds that so much money could 
not be diverted from strictly war purposes. England 
has, up to the present, spent about five thousand mil- 
contemplates spending 


come into its own. 


lion dollars on the war and 
another five thousand million. 

This mention of England’s expenditure brings us to 
our second It is fairly evident that, after 
the war, whoever wins, Europe will be in a compara- 
tive bad way, financially. Europe will want to raise 
and the only ministering angel is 
America. The financial center of the world will shift 
from London to New York. America will become the 
home of material prosperity in its most acute form, and 
it will run the dangers that material prosperity brings. 


from the state of England before the war, 


prophecy. 


money, possible 


To judge 
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great riches are attended by the unreasoning self-com- 
placency which may drift to a disastrous awakening, 

The second point reinforces the first, for owing to 
Europe’s comparative poverty, it will be necessary for 
it to provide things economically, that is, by scientifie 
as opposed to wasteful methods. 

So far, then, we have deduced a state of affairs where 
science is taken more seriously all over the earth than 
it has been hitherto, and where America, and not Eng- 
land, is the great money-lender of the world. It is ob- 
vious that from these two points a great many others 
The increased importance of science 
This war is 


may be deduced. 
will, we believe, be wholly to the good. 
the end of an age, the age of haphazard. 

There are many who think that this war will be fol- 
lowed by a conference of all nations, by the establish- 
ment of a super-police organization for the suppression 
of wars throughout the world. It is a consummation 
devoutly to be wished, but we are not sufficiently 
optimistic to include it definitely among our prophecies, 

A more certain thing, and a very hopeful one, we con- 
sider to be the universal discrediting of professional 
politicians which already largely and which 
post-war revelations cannot fail to render intense, 
Throughout the European countries at war, the poli- 
ticians, as a class, have not made good. In a business 
house, when a man does not make good, he is presented 
with a well-known alternative. It is possible that the 
same stringent rule will be applied to the politicians, 
for the welfare of a state is quite as important as the 
dividends of shareholders. We believe these results to 
be practically inevitable whichever side wins, although 
they are perhaps more imperative for the Allies, and 
the Allies will probably be victorious. But, even so, 
their casualty lists will drive home to them the terrific 
pricé which must be paid for the luxury of stupidity. 
From the point of view of the women, the price is paid 
in husbands and sons, from the point of view of science 
and the arts, the price is paid in lost ideas which 
might have germinated in brains now dead, and from 
the point of view of the nation in the loss of the very 
flower of the race. We think proven stupidity will be 
at a discount. 

We might go on to point out the different kinds of 
literature which will arise after this war—it is a fas- 
cinating topic. Even leader-writers will write differ- 
ently. The muffled, grandiloquent phrase, the ability 
to talk a lot and say nothing, will lose much of its 
charm. But the function of this journal is to put the 
emphasis on the scientific aspect of any question. We 


exists, 


have done this, and now we must leave it. 


Rights of Joint Owners of Patents 


OINT patentees, or joint owners of a patent, no 

matter what the relative proportions of the inter- 

ests may be, can each and all of them exercise all 
the rights secured under the patent entirely independent 
of each other and without the necessity of accounting 
to their co-owners. They can do everything separately 
and on their own account except to sue infringers, 
in which proceeding it is necessary that all the owners 
combine as parties plaintiff. In case one of the owners 
should decline to join in a suit to restrain infringe 
ment the suit may be instituted by the other co-owners 
naming as one of the defendants the one who refuses to 
join as a party plaintiff. Each of the co-owners may 
manufacture, use and sell the invention on his own 
account and for his sole benefit, and may freely license 
anyone else to do the same, and may keep for himself 
all the profits, and this is true even though he owns 
but a relatively small interest in the patent. There is 
no legal right in the others to demand an accounting, 
or any part of the profits. 

Should the co-owners be bound by an agreement 
that neither of them will part with his interest or any 
part thereof, nor grant any licenses without the con- 
sent in writing of the others, he can still sell and give 
a good title to his purchaser and can still grant licenses 
to others, and the co-owners would have no cause of 
action against the purchaser, or licensee, but could 
proceed against the co-owner, who had violated his 
agreement for damages and possibly for a share of the 
proceeds. The purchaser or licensee would remain in 
undisturbed possession of the interest which they ac 
quired. 

Therefore, it is always best that a patent should be 
owned entirely by one person, or a firm, or a corpora- 
tion. If two or more persons not partners in business, 
and not stockholders in a corporation, desire to particl- 
pate in the profits arising from a patent, they should 
assign their interests in the patent to one or more per- 
sons in trust and by a suitable trust agreement define 
the powers of the trustee and specify under what com 
ditions he may work or dispose of the patent and the 
interest of each of the parties in the proceeds. I 
this way and this way only can the interest of joint 
owners of patents be protected, and each of them par 
ticipate in the profits, when they are not co-partners iz 
business and not stockholders in a corporation, 
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Electricity 


Electric Fish Discharge.—In an interesting publication 
which forms the 37th volume of the Journal of the 
Tokio College of Science, K. Fuji shows his researches 
upon the electric discharge of the isolated electric organ 
of the Astrape, an electric fish of the torpedo family. 
By the use of the oscillograph, he was able to secure a 
series of records of the electric discharge from the fish’s 
organ, and he publishes curves in great number showing 
the character of this discharge under different conditions. 
The present work is a valuable contribution to this 
subject, and is one of the most thorough investigations 
that have as yet been made in this field, for the precise 
character of the electric discharge from these remarkable 
fish is here made evident. 

The New York Electrical Exposition this fall will be 
connected by telephone with the Panama-Pacifie Inter- 
national Exposition. There will be a demonstration 
room at the Grand Central Palace similar to the one at 
San Francisco, in which there will be 250 seats, each pro- 
vided with a telephone receiver, so that the audiences 
at each end may listen to the conversation taking place 
between the halls at opposite extremes of the continent. 
There will be six half-hour demonstrations each day. 
The first one, at 2 o’clock in New York, will synchronize 
with the one at 11 o’cloeck in San Francisco, while the 
demonstrations beginning at 1:30 and ending at 5:30 in 
San Francisco will synchronize with the demonstrations 
in New York from 4:30 to 8:30. 


New Method of Lighting Rifle Ranges.—In a recent 
discussion before the Illuminating Engineering Society 
in London, Mr. A. P. Trotter, a member of the City of 
London National Guard Volunteer Corps, called atten- 
tion to the defects in the present systems of lighting 
rifleranges. Itis customary to have the men fire through 
a dark “‘tunnel”’ at a brightly lighted target. The objec- 
tion to this system is that the target is over-lighted, 
producing an objectionable glare that renders the sights 
and the buli’s eye indistinct. To overcome this objec- 
tion, Mr. Trotter has devised a series of white illuminated 
sereens which are only slightly less brighter than the 
Apertures are cut through these screens so as 
to reveal the target. In this way open-air target-shoot- 
ing conditions are approximated. The pupil is not un- 
duly dilated as it would be by dark surroundings, and 
a more distinct view of the target is obtained. 


target. 


Electrolytic Iron.—A French works is now producing 
tubes and sheets of electrolytic iron, and this industry 
is likely to be a valuable one. On the patented process 
employed, ordinary cast iron serves as a basis, and the 
product consists of iron in a very pure state. The 
eathode rotates in a solution of ferrous salt so as to have 
a layer of iron deposited on the surface. Solution is 
kept neutral by placing iron turnings in the bottom of 
the tank and by adding oxide of iron as a depolarizer, 
which serves in part to eliminate the hydrogen deposited 
on the cathode. The iron thus produced is very hard 
at first and contains some gas, but it is then annealed 
80 as to expel the gas and give a soft and malleable metal. 
Iron pipe can be made direct by using a rod as a core, 
and is produced in 12 foot lengths, such pipe being very 
strong. Sheet iron manufacture is not yet in the com- 
mercial stage, but it is expected to produce sheets of 
remarkably soft and pure iron without any rolling. 
Such metal will be valuable for stamping work and for 
the electric industry for dynamos and transformers. 


Battery for Selenium Celis.—For experimental work 
with selenium cells it often happens that such cells are 
made in very small size with consequent high resistance, 
When used in circuit with an instrument such as a 
sensitive relay, a high voltage often needs to be applied 
in order to secure the needed effect. It would be quite 
an undertaking to mount a battery of 40 or 50 cells 
which would be required in such cases, but for amateur 
work such a battery can be made up with comparatively 
little trouble, provided the resistance of the circuit is 
very high, which means only a very small current, and 
again where the battery is actually put on the circuit 
for a short time. For such use, the cells can be made 
very small, which allows of a convenient makeup, and 
the plunge bichromate ceil can here be used. A very 
easy method for mounting carbons and zines can be 
employed. Cells are made of wide-mouth bottles about 3 
inches high, using say four rows of 10 cells each, or 40 cells, 
placed in a flat box. Procure 44-inch carbon rods and 
zine rods (or wire), and such rods cut to the right length 
ean be mounted by using two light wood strips, prefer- 
ably eut from a wood ruler, and also a 14-inch square 
strip. The latter is laid on the table and the 10 carbon 
rods spaced along it, then the outer strip is applied and 
Screwed down at intervals so as to hold on all the carbons 
by pressure. Then the zines are all put on so as to face 
“Me carbons, in like manner. The set thus fits down 
into the 10 ceils placed in a row. Four such sets are 
then joined by cross strips so that the 40 pairs of elee- 

ean be lowered into the cells or raised out, using 
Suitable Supports at each end of the battery. The zines 
should first be well amalgamated. The usual bichromate 
Solution, or preferably chromic acid, is employed. 
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Science 


Investigations in Honduras.—St. Louis University has 
sent an expedition to British and Spanish Honduras to 
make a study of tropical diseases and biology. 


An American Congress of Bibliography and History is 
to be held at Buenos Aires and Tucuman, Argentina, in 
July, 1916, to commemorate the first centenary of the 
proclamation of Argentine independence. In token of 
the cordial feeling entertained toward Spain, the mother 
country, a special invitation has been extended to the 
Spanish government to be represented. 


Upper-air Observations at Sea formed part of the 
seientifie programme carried out by the U. S. Coast 
Guard cutter “Seneca” during May and June. Twenty- 
eight kite flights were made, and valuable data over 
various parts of the Atlantic were thus obtained for the 
use of the Weather Bureau. 


Graduate Courses in Public Health are now offered 
in ten American medical schools, the earliest having been 
established in 1909 at the University of Pennsylvania. 
The course is of either one or two years, and is open 
to persons who hold the degree of M.D., or in some cases 
B.S. or A.B. It leads to the degree of doetor of public 
health (Dr. P.H.), certified sanitarian (C.S.), master of 
science in public health (M.S., P.H.), master of public 
health (M.P.H.), or graduate in public health (G.P.H.). 
The University of Wisconsin gives a diploma in public 
health (D.P.H.). 


The World’s Production of Lead Pencils, according 
to a recent article by Mr. H. 8. Sackett, of the Forest 
Service, probably amounts to nearly 2,000,000,000 a year, 
half of which are made from American-grown cedar. 
The United States makes about 750,000,000 a year, or 
more than eight pencils for each of its inhabitants. 
Owing to the growing searcity of red cedar and the fact 
that many other trees now little used appear to be more 
or less valuable substitutes for that wood in pencil- 
making, the Forest Service has carried out a series of 
tests which show that, next to the two species heretofore 
used for this purpose, the best trees for pencils are, in 
order of merit, Rocky Mountain red cedar, big tree 
(Sequoia), Port Orford cedar, redwood, and alligator 
juniper. 

The Jumping Powers of Fleas have been much exag- 
gerated, according to a bulletin on these insects recently 
issued by the Department of Agriculture. The species 
known as the human flea (Puler irritans) is probably the 
best jumper. According to Mitzmain, the maximum 
horizontal distance this species can jump is 13 inches, 
and the maximum vertical distance less than 8 inches. 
The question of the flea’s jumping powers is of import- 
ance in connection with the spread of bubonic plague 
and other diseases of which this insect is the carrier. 
The Indian Plague Commission, which has investigated 
the habits of the Indian rat flea, finds its maximum hori- 
zontal jump to be only 5 inches, while Mitzmain records 
the maximum height to which it can jump as 3% inches. 
One species of flea, the ‘sticktight,”’ is nearly incapable 
of jumping. 


Academie des Sciences Prizes.—Among the prizes 
which were awarded this year by the Academie des 
Sciences we may mention the Pierson-Perrin prize of 
$1,000, which was awarded to Maurice de Broglie for 
the ensemble of his work upon the ionization of gases, 
Brownian movement and diffraction of X-rays. The 
Gegner prize of $760 was awarded to Prof. G. Cesaro of 
Liége, president of the Royal Academy of Belgium, for 
his extensive researchs in the field of erystallography. 
Messrs. F. Jadin and A. Astrue obtained the Longchampt 
prize of $600 for their researches on distribution of 
arsenic and manganese in the vegetable kingdom as well 
as in ordinary potable water and in mineral waters. The 
$600 prize for observations upon a French colony in 
the field of geology, mineralogy and physical geography 
was obtained by M. Henry Hubert, who is connected 
with the West African colonial administration. 


The Medical Brotherhood (Fraternitas Medicorum) has 
been formed by a committee of influential American 
medical men for the purpose of advancing the principles 
of international morality, exemplified in the work of the 
medical profession in warfare. This organization appears 
to be the outgrowth of a notable address by Dr. 8. J. 
Meltzer, of the Rockefeller Institute, on ‘‘The Deplorable 
Contrast between Intranational and International Ethics 
and the Mission of Medical Science and Medical Men,” 
published in Science of April 9th, 1915. In this address, 
Dr. Meltzer pointed out that while other sciences are 
utilized by warring nations for purposes of destruction— 
while art and literature and even religion are applied to 
partisan uses—medicine alone remains strictly neutral 
and works for the common good of humanity. The 
physician is ready to die or to be crippled for life in the 
service of his country, but not to aid in killing or injuring 
the citizens of a hostile country. All physicians are 
entitled to membership in the Brotherhood, and there are 
no fees. Applications shouid be addressed to The Medi- 
eal Brotherhood, care of Dr. S, J. Meltzer, 13 West 
121st Street, New York city. 





227 


Inventions 


Stereoscopic Effects in Photographing Moving Objects. 
—Patent No. 1,146,293, to William A. Warman of 
Brooklyn, N. Y., presents a photographie apparatus in 
which two cameras are mounted to allow of sufficient 
separation to give a desired stereoscopic effect, which 
cameras are conveniently focused upon a common ob- 
ject, and suitable mechanism automatically actuates the 
cameras to expose sensitive surfaces to obtain a series of 
pictures of the common object from two points of view. 


A Moving Picture Passenger Car.—A patient has 
issued to Antoni Truchan of Flint, Mieh., No. 1,145,946, 
in which the primary object of the invention is to provide 
& passenger car, steam or electric, constructed after the 
manner of a moving picture theater, designed to afford 
amusement and instruction to the passengers traveling 
in the car. The car has an entrance platform at one end 
and an operator's platform at the other, and the seats 
incline downwardly toward the entrance platform, at 
which end the sereen is located. 


Novel Film for Color Photegraphy.— Percy B. Brewster 
of East Orange, N. J., assignor to Brewster Film Corpora- 
tion, has patented, No. 1,145,968, a photographic film 
adapted to be acted upon one side by light of one group 
of colors including from violet to green or yellow-green 
or even yellow, the other side being sensitive to red, 
orange, and yellow light. In effecting this, the film is 
coated on one side with an emulsion sensitized chiefly 
to light of one group of colors and on its other side with 
an emulsion sensitized chiefly for other colors. 


Tobacco in Cartridge Form.-—Caleb ©. Dula of Yon- 
kers, N. Y., has secured three patents, Nos. 1,144,823, 
1,144,824 and 1,144,825, the first and second being for 
tobacco packages in elongated cartridge form to provide 
sections for smoking or chewing, the stick or roll having 
a filler and a binder, and the third patent being for a pipe 
especially adapted for smoking prepared cartridges and 
formed to prevent accidental dislodgment of the eart- 
ridges when pressed into and expended within the bow! 
of the pipe. 


Hastening Action on Oid Applications.— Commissioner 
Ewing has recently issued an order to the effect that 
after January Ist, 1916, all applications which have been 
pending for more than three years or which have a filing 
date more than three years old, shall be made special 
and amendments or other actions therein on behalf of 
the applicant which tend to put the application in condi- 
tion for allowance or final rejection are to be submitted 
to a law examiner for his approval of its entry. This 
order is in pursuance of the Commissioner's constant de- 
sire to get the old applications finally settled. 


Designs Upon Fabrics.—Gold and colored powders 
can be applied by pad and stencil process on thin fabrics 
so as to make attractive designs, in the following way: 
Silk or cotton powder is sprinkled on a table, and on 
it is laid the tissue, held in a frame or otherwise. A zine 
stencil is laid on, then a mordant or other adhesive 
substance is applied, this being a paste made of rye 
flour, gelatine, glycerine and other substances. Stencil 
is raised, then the fabric is lifted off the bed of powder. 
Gold powder, ete., is then sifted upon the surface, and 
it adheres to the stencil design, producing very attractive 
effects, flowers or embroidery motifs; goid spangies, even 
of rather large size, can also be applied. 


Life-saving Devices for Locomotive Cabs.-~T'wo 
patents, Nos. 1,147,464 and 1,147,465, have been issued 
to William A. Utz of Fort Worth, Texas, for devices for 
saving the occupants of locomotive cabs in case of acei- 
dent. In one patent there is a cushioned and asbestos- 
lined carrier into which a seat may descend and the lid 
of the carrier is connected to the seat in such manner that 
as the seat descends the lid will be automatically closed. 
In the other patent the body of the carrier is composed 
of a series of steel rings telescopically engaging eachother 
and folding against a stationary top, means being provided 
for holding the collapsed rings against the top and for 
releasing them so they may descend to inclose the one ic 
be protected. 


Machinery’s Influence Upon Invention.——As far back 
as 1876 some of the foreign commissioners to the Cen- 
tennial showed their keen appreciation of the importance 
of invention and the advantages derived by America 
from its encouragement. One of the Swiss commis- 
sioners said, “‘I am satisfied from my knowledge that no 
people have made in so short a time so many useful 
inventions as the Americans, and, if to-day, machinery 
apparently does all the work, it nevertheless by no means 
reduces the workman to a machine. He uses & machine, 
it is true, but he is always thinking about some improve- 
ment to introduce into it, and often his thoughts lead 
to fine inventions or useful improvements.”’ The reports 
to Parliament of the British commissioner state that 
“as regards extent of invention and ingenuity, the 
United States was far ahead of other nations,” and that: 
“judged by its results in benefiting the public, both by - 
stimulating inventors and by giving a perseveringly 
practical turn to their labors, the American patent law 
must be admitted to be the most successful.” 
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The Motor “ House-car’”’ 


from the house-boat, Mr 


Sarge his idea 

Roland R. Conklin, who is 
York Omnibus Company, has built an 
omnibus 


known in connection 
with the New 
automobile 


elaborate craft mounted on an 


chassis with which he can make land cruises He is 


now on his way west, making a leisurely transconti 
nental tour to the exposition in San Francisco 

The machine weighs no less than 1,600 pounds. It 
bristles throughout with ideas and conveniences. Me 
chanically, it is an extra long omnibus chassis, and is 
conventional in structure save for the fact that the 
finai gear reduction is through a second transmission 
having three speeds. The main transmission has three 
speeds alsu, so that there are nine speeds placed at the 
disposal of the driver The lowest gear ratio is 8655 
to 1, and this is expected to be low enough to enable 
the six-cylinder motor to pull the omnibus up any hill 
that may be encountered 

Outside of the nine speeds, chief interest in the car 
lies in the body, which is no less than phenomenally 
replete with every convenience. There is even a shower 
water supply The lighting, 
There 


bath and hot and cold 
heating and cooking equipments are electrical. 
is a refrigerator that holds 100 pounds of ice, and pro 
visions for two weeks can be carried, giving the car a 
radius of about 1,500 miles independent of supplies 

Inside, the body is 21 feet long, 7% feet wide, and 
6% feet high. There are three compartments. On the 
roof are seats, weter tanks, and a box carrying a motor 
eycle, with a davit for lowering it over the side A 
large collapsible top with curtains is fitted 

Sereens are fitted to all the doors and windows down 
stairs. The two doors, one at each end, have folding 
steps. In the front is the driving compartment, which 
has two berths stowed away in the ceiling, for the crew 
at night The center compartment is for the guests, 
and is 10 feet long On one side is a luxurious couch, 
convertible into a bed, and on the other two upholstered 
arm chairs, which may be folded down to form a bed 
In the ceiling are four berths. When used for sleeping, 
each berth is curtained off and has its own electric 
light, Just as on a Pullman 

Back of this compartment is the kitchen, with its 





electric range, ice box, sink, cupboards, shower bath, 
There is also a desk with 





and a partitioned-off toilet. 





book shelves, a Victrola and record file 





On a transcontinental tour in the motor “house-car.” 


The body of the car is of wood, finished with a coat 
of white lead and then varnished with spar varnish 
The resulting color is a brownish gray closely approxi 
mating the natural wood tint, ash being the wood that 
is used. 

Gray Spanish linen is used for upholstery, and in 
order to keep it clean a vacuum cleaner is carried. 
There is a second vacuum cleaner for use on clothes 


only. 

Parts of the mechanical equipment consist of a 
knock-down bridge with steel framework and plank 
flooring. With this, a 15-foot span can be covered. 


Provision is made for attaching a winch to the front 
cross member of the frame and driving it from the 


motor, so that the car can pull itself out of difficulties 


A Highway Chair Car 

T is difficult to find a descriptive name for the ve- 

hicle pictured in the accompanying photograph, for it 
combines characteristics common to the automobile, to 
the motor trucks, the Pullman coach and the street car. 
It is a motor driven vehicle designed to provide comfort 
able, and we might almost say, luxurious travel over the 
common highways, and it should prove valuable as a 
feeder for railway systems as well as to provide stage 
service between cities. 

The vehicle consists of a unique body mounted on 
an extremely long motor truck chassis. The actual 
length of the one shown in the illustration is 25 feet 
10% inches and it has a capacity of 3% tons. A center 
bearing is placed at the middle of the frame and the 
drive from the engine to the rear wheels is taken 
through this center bearing by two propeller shafts. 
The first propeller shaft connects with the engine trans- 
mission through a universal joint, then the shaft, then 
another universal joint to the bearings, from the back 
part of the bearings and universal joint and shaft and 
a fourth universal joint to the rear axle. 

The coach is equipped with individual chairs of a 
unique type. The seat is mounted on a steel spiral 
spring and there are four air cushions operating in con 
junction to act both as a cushion and a shock absorber. 
This renders the seat absolutely free from jar. 

The coach body is fitted with round plate glass win- 
dows, which may be opened up and hooked to the ceil- 
ing, leaving an opening 24% inches in diameter. In 
the roof of the car are suction ventilators which carry 


A corner of the living-room and a glimpse of the kitchen. 


off vitiated air and insure the introduction of plenty 
of fresh air. The car is entered by a folding door be- 
side the driver’s seat, and fare is collected on entering, 
The passengers leave the car through an outwardly 
folding double leaf door in the side, near the rear. The 
door operating mechanisms are both controlled by the 
driver. The driver is signaled to stop by means of elec- 
tric push buttons placed between each pair of win- 
dows. The car is heated by means of the exhaust gas 
of the engine, there being twice the necessary heat units 
available for maintaining the proper temperature of 
the interior of the car in the coldest of winter days. 


Robert Paul Stout 
R OBERT PAUL STOUT was killed at the Reding- 
ton Proving Grounds of the Bethlehem Steel Com- 
near Bethlehem, Pa., on August 25th, by the acci- 
dental explosion of a shell. At the time of his death, 
Mr. Stout had long been the engineer of ordnance of 
the Bethlehem Company, and was at the moment en- 


pany, 


gaged in the experimental development of a shell con- 
taining a high-explosive charge and supplied with a 
bursting fuse of a new and improved type. 

Mr. Stout was born at Bethlehem, Pa., in 1869. He 
graduated at Lehigh University in 1891, and entered 
the Bethlehem Steel Works in 1892. In 1896 he became 
associated with the ordnance department of the Bethle 
hem Company, at the time avhen that company, having 
some years before entered upon the manufacture of 
gun forgings, finished guns, and armor plate, first un- 
dertook to develop designs of ordnance material. This 
field, that of ordnance development and betterment, is 
a branch of engineering of much complexity, involving 
not a little danger, and counting, unfortunately for 
the national defense, but few devotees. From this date, 
1896, until his untimely death at the age of only 46 
years, Mr. Stout constantly applied his great talent and 
skill in the development and perfecting of ordnance 
material, and has taken rank among the most expert- 
enced and successful ordnance engineers in this and 
in other countries. None of the many details of ord- 
nance material escaped his attention; and he was occt- 
pied alike in the drawing office, on the proof grounds, 
and in the testing and installation of finished material 
in place. 

Mr. Stout married Miss Emma Wolle of Bethlehem 
and had two children, both sons, now in young manhood. 
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A Pullman car for highway transportation. 








Interior of the car, showing the novel spring chairs. 

















gas 
nits 
» of 


¥ 


ling- 
‘om- 
acci- 
~ath, 
e of 

en- 
con- 
ha 


He 
ered 
‘ame 
thie- 
ving 
e of 
un- 
This 
t, is 
ving 

for 
late, 
y 46 
and 
ance 
peri- 
and 
ord- 
ecu- 
inds, 
erial 


shem 
100d. 


= 

















LONE 




















September 11, 1915 


SCIENTIFIC AMERICAN 

















A man fitted with four artificial limbs, working at 
the anvil and drill. Full of hope he soon loses the 
sense of being an invalid. 




















Prof. Hoeftmann, director of the Hindenburg 
House, demonstrating a man with two artificial 
hands and two artificial feet. 








A joiner attending to his trade in spite ef an arti- 
ficial arm, is able to compete successfully with 
others in his trade. 


Educating Invalid Soldiers 


How War Cripples Are Taught to Do Without Hands and Feet 


T is one of the most striking facts about this war, 

that a growing decline of international morals, that 
is, the ethics ruling the mutual relations of peoples, 
should proceed side by side with a wonderful strength- 
ening of national (or “intranational”) morals, the ob- 
servance of such principles as make for increased in- 
ternal cohesion and unity. Never, in the annals of the 
world, has there been such a powerful awakening of 
altruistic feeling, never has social solidarity asserted 
itself in so brilliant a fashion. It is proposed in the fol- 
lowing to examine this revival of social conscience in 
a field of great interest, the care of disabled soldiers. 

What was formerly the lot of soldiers who, on the 
battlefield, had lost their sound limbs and fitness for 
work? Unable to earn their living by some useful pur 
suit, short of organ grinding, they were mostly doomed 
to live on private charity or scanty pensions allowed by 
the State. 
mature stop, and the gloom of an idle, useless existence 


Their life’s activities were come to a pre- 


was all there was in store for them. 

Already, after one year’s duration, the gigantic con- 
flict being waged in Europe has crippled unprecedented 
numbers of men, belonging to the most valuable and 
productive class of citizens. Are these hapless beings 
to spend the rest of their lives in sterile inactivity, a 
burden to others and themselves? Our keen social con- 
science shudders at the very thought of this possibility, 
and modern science comes to the rescue. 

In fact, a suitable orthopedic treatment allows great 
humbers of men, who otherwise would be crippled for 
life, to be restored to a 


By Dr. Alfred Gradenwitz 


while practically all the others can resume their pro- 
fessional duties. 

However, there are those whom no doctor’s skill can 
restore to their previous condition, those who also have 
lost some limb or other. Even these have no reason 
to despair, modern orthopedy teaching the art of mak- 
ing artificial limbs of remarkable mobility and efficacy. 
After undergoing a course of instruction at one of the 
special cripples’ homes, such as the Oscar-Helene-Heim, 
at Zehlendorf, near Berlin, or the Hindenburg House, 
at Koenigsberg, those wearing such attachments will be 
able to take up practically any manual profession. 

The first task of the instructor, in these homes, con- 
sists of making the patient independent of his friends 
and reawakening in him the self-confidence which he 
has lost. Already at the hospital, during convalescence 
proper, he has been induced to idle away his time with 
manual work of the most varied description, thus pre- 
renting him from brooding over the outlook on his 
future life. At the cripples’ home, where he finds the 
military orders so familiar to him, he learns, from 
early morning till late at night, how to do without the 
help of others, and how to perform such operations as 
belong to our daily life. Dressing, washing, making his 
bed, eating and drinking, cutting his meat and bread 
with one hend only, all this affords an opportunity of 
useful exercise and is soon mastered by the patient. 
Left-hand writing is readily acquired by those whose 
right hand has been paralyzed or amputated. 

The most important part of this instruction, however, 


begins in the workshops connected with the home, where 
locksmiths, joiners, shoe-makers, tailors, basket-makers, 
book-binders, etc., are afforded an opportunity of at- 
tending to their trades, under the unwonted conditions 
created by the wearing of artificial limbs. Those who, 
all day long, work here at the anvil or carpenter's 
bench, soon lose any sense of being invalids and are 
filled with fresh hope for the future. The ability ac- 
quired in a very short time by patients having paralyzed 
or amputated hands is truly astounding. What, for 
instance, of that man whose hands and feet have all 
been amputated, and who, nevertheless, as shown by 
our illustration, works away merrily at the anvil and 
the drill, or of that joiner who, in spite of an artificial 
arm, would not be afraid of competing with any com- 
rade having both his hands left? 
ployed on field or garden work, or are trained in mold 
ing, carving, etc. This practical instruction is suppie- 
mented by gymnastic exercises which not only increase 
the physical fitness, but at the same time exert a most 
beneficial effect on the patients’ minds, by strengthen- 
ing their hope for a prompt recovery of their heaith. 
Most teachers have themselves been disabled in life's 
struggle, and, therefore, had to contend against the 
same odds as their pupils. 

Wherever possible, patients are enabled to keep up 
their old trade. When this cannot be done, when a 
change of profession proves necessary, they neverthe- 
less remain useful members of society. Though having 
an iron handle, in place of their amputated hand, with 

which to hold their 


Others again are em- 





normal use of their 
limbs. All the wounded 
of the German army 
who, after the surgical 
treatment, are still af- 
fected with stiffness or 
Weakness in the joints, 
are sent to special orth- 
Opedic establishments, 
in order there to be 
treated with massage, 
hot air, electricity, and 
symnastics. It is won- 
derful to watch the 
rapid progress of pa- 
tients undergoing this 
treatment. Many a man 
who, on leaving the hos- 
vital, was as helpless as 
& child, is, after a few 
Weeks’ cure (some 
months at the outside), 
48 strong and elastic as 

















tools, they turn out as 
x efficient work as normal 
“ workers, and many large 
German factories have 
not hesitated to employ 
one-armed operatives 
coming from the crip- 
ples’ homes. What maod- 
ern orthopedy and what 
personal 
achieve in this respect, 
is strikingly 
one of our figures, where 


energy can 
shown by 


a cyclist with two arti- 
ficial hands and twe 
artificial feet is illus- 
trated, 

The German army au- 
thorities supply free of 
charge to any disabled 
soldier such artificial 
limbs, supports, handles, 


and other means for 











formerly, and a large 
befcentage are able to 
Teturn to the front, 


A man wearing artificial limbs on his 
arms and legs on a bicycle ride. 





Invalid soldiers, with artificial limbs, working in the garden of the 
Hindenburg House. 


seizing and holding the 
tools he may require in 
his work. 
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Effect of the War on American Industries—II 


Permanent Value to Manufacture on Our Soil with Our Native Raw Materials 


By Edward Ewing Pratt, Chief, Bureau of Foreign and Domestic Commerce 


activities of America’s scientific 
Alva 


admiration 


many-sided 


fe 
wizard 


and 


eall for 
did the 


In the manu 


hidison 
What 
to his active, restless mind? 
the 
great 


Thomas repeatedly 


new problems 


wonder 
war present 


facture, on an enormous scale, of records for his 


phonograph and similar devices, amounts of 


phenol, or carbolic acid, are indispensable. As already 


neted, this product is also the raw material for the 
manufacture of explosives. It is alse an article of first 
necessity for use in hospitals. The American supply 


came almost entirely from Germany and Great Britain 
At the outbreak of the both 
mandeered all available sources. The 
rose from 9 cents to $1.50. Edison, without loss of time, 
utilized factors. He knew had 


been found profitable to make phenol synthetically from 


war, countries com 


price per pound 


two that in Europe it 
benzol, whenever its price reached 15 cents per pound 
He knew, further, that benzol 
waste among the ungathered by-products of most of our 
made 


tons of were going to 


Arrangements were at once 


At his own expense the 


great coke plants 
with two leading coke works. 
requisite benzol scrubbers were erected and an ample 
material was assured. Simul 
of the 


a commodious factory 


the 
taneously, in the vicinity 


supply of primary 


famous Edison works 


at Orange, N. J., was erected and 
devoted to the production of carbolic acid. By the time 
that it was equipped, the price of benzol in the United 
States began to rise rapidly One year ago it cost from 
Now quotations have reached 


Edison 


2) to 30 cents per gallon 


For months past the new plant has 


manufactured daily 2.500 pounds of carbolic acid, using 


th) cents 


as basic material benzol, the cost of production of which 


does not probably exceed 20 cents per gallon, or 24% 


cents per pound 
Seon after perfecting the mechanism for the manu 


facture on so notable a scale of carbolic acid by direct 
synthesis from American crude material, Mr. Edison 
turned his attention to aniline American dyers and 


manufacturers of artificial colors had hitherto imported 
arnoually over 2,500,000 pounds of aniline, in the form 
of oli, or of its salts. Over nine tenths of the import 
was The The 
manufacture of this product is relatively 
simple, less difficult, if anything, 


from Germany supply was cut off 


from benzol 


than the transforma 


tion of the same liquid into phenol. A decision was 
quickly made. An aniline factory was soon in active 
operation, utilizing the ample excess of benzol con 


tributed by the scrubbers of the coke works. The daily 
output is 4,000 pounds. It will soon reach 6,000 pounds. 
This is equivalent to nearly 2,000,000 pounds annually 

net much less than the normal import In addition, the 
Edisen works are producing various derivatives of ani 
line, such as acetanilide (better known as “anutifebrine,” 
a valued febrifuge) and paraphenylene-diamine, a cer 
tain amount of which is currently required in the manu 
facture The cur 
rentiy imported into the United States in 1915-1914 cost 
although 


of phonographic accessories aniline 


S cents per pound It is now quoted at $1.50 


contracts are made for future delivery at much lower 
rates 
The example is highly significant of what the sa 


gacity, technical efficiency, and enterprise of one Ameri- 
the 
In the case before 


can citizen can accomplish in solving promptly 
industrial problems due to the war. 
us, the manufacture of pure carbolic acid to meet the 
demands of our pharmacists will be continued after the 
The synthetic production of the valned antiseptic 


and forms an 


war 
is established on a 
important addition to the nation’s economic plant. 

Mr. Edison is of the 
manufacture of aniline after the era of high prices has 
passed. He has, furnished us a brilliant ob- 
ject lesson of how swiftly and easily our wasted natural 


permanent basis 


uncertain as to a continuance 


however, 


resources can be mobilized in the interests of organized 


industry when the trained brain of an American man 
of science devotes a few hours to the problem 
Carbolic acid is an important “intermediate” in the 


manufacture of a large number of brilliant artificial 
Aniline serves exciusively as raw material in 
Prior to the war we imported 


$10,000,000, 


colors. 
this branch of industry. 
coal-tar dyes, annually at 

from Europe, chiefly from Germany. 
interests, the great industries producing paper, ink, var- 
pigments, ete, were dependent upon this import 
Hundreds of 


nearly 
Our vast textile 


valued 


nish 
for the element of color in their wares. 
other industries and occupations, using their products, 
were likewise, in turn, dependent upon this commercial 
movement. To every tailor, to every milliner, in fact 
to every consumer of wares involving the factor of color, 
it has been a matter of vital necessity that there should 


be no interruption in the regular arrival of the hun- 
dreds of varying hues produced on the banks of the 
Rhine from prosaic coal tar. 

There was a limited production of these artificial dye- 
stuffs in the United States. Unfortunately the domestic 
has depended hitherto upon German sources 
material, the semi-manufactured, so-called 


such as aniline, salicylic acid, ete. 


industry 
for its 
intermediates,” 

The supply of intermediates ceased with the outbreak 


raw 


of war. The import of finished dyes from Germany was 
intermittent, and finally stopped totally in March of the 
threatened to paralyze the 
of allied indus- 
of dislocation 


Conditions 
textile 


has been a 


present year. 
activities of our 
tries. There 
in the mechanism of production, unavoidable under the 


interests and 


certain amount 


circumstances, as the available stocks of artificial dyes, 
one after another, steadily disappeared from the store- 
rooms of textile and other mills. 

Thus far, 


feared it 


the disaster has been less serious than we 


months Some establish- 


forced to material 


might be four 


ments have closed, most have been 
changes in designs and in processes, with more or less 
Jobbers, retailers, consumers of textiles, 
paper, feathers, lakes, ete., all 
have been obliged to adapt themselves to changed con 
ditions. There is little doubt but that the sum total of 


the losses borne by American industry, as a whole, dur- 


incidental loss. 


straw work, varnish, 


ing the year 1915, in consequence of the cessation of the 
imports of German dyes, will far exceed in amount the 
capital needed to establish our own soil a com- 
plete, self-contained, American coal-tar dyestuff indus- 
materials, and 


needs for arti- 


upon 


American crude 


of the 


try using exclusively 

meeting adequately all nation’s 
ficial colors. 

in the face, as it were, has, however, acted 
the effect on industrial 


This blow 


as a tonite Let us note our 


organism 


The few existing dyestuff works have greatly multi- 
plied their equipment and facilities for manufacture. 
They have already practically doubled the current out 


put of a year ago. In this effort they have been forced 
plant for producing the “inter 
This has 
thorough and 
Simultaneously, a group of 
devoted primarily 
but aiming ulti- 


to install the necessary 


mediates” formerly imported from abroad. 


meant delay, but it has been done in a 


permanent manner. new 


factories has into existence, 
to the manufacture of “intermediates,” 
at the production of finished dyestuffs. All of 


their efforts in 


sprung 


nuitels 
these have been hampered in conse 
quence of the urgent demand for coal-tar crudes by the 
firms engaged in making high explosives. The notable 
increase in the number of recovery plants attached to 
coke works tends to lessen the scarcity of raw material. 

Kach the addition of firms en- 
gaged in solving the problem of a domestic supply of 


furnishing inter- 


week witnesses new 


coal-tar colors, either by crudes, or 


mediates, or finished dyes. Inereasingly large amounts 
of capital are being devoted to this branch, and there 
is an intelligent awakening of both capital and enter- 
prise to the opportunity offered for establishing a fairly 
complete coal-tar chemical industry on American soil. 
Of far-reaching import is the awakening of the public 
conscience to the necessity of providing ample statutory 
protection to such an industry against unfair competi- 
tion on the part of foreign rivals, especially during the 
ready to furnish the capital, 
scientific and technical attain- 
ments in the new the thousands of immediate 
consumers of coloring materials, are all united in the 
conviction that this nation must have its own dyestuff 
industry. This conviction is crystallizing into a de- 
mand that unfair methods in restraint of trade no 
longer permissible in our dumestic commerce shall be 
effectively forbidden by law to foreign rivals of Ameri- 
can industries. It has been simply the dread of such 
methods on the part of the few gigantic foreign houses 
dominating the world’s production of artificial colors— 


incipient years. Those 
utilize 


branch, 


those eager to 


a dread warranted by many rude experiences in the 
past—which has, thus far, prevented a natural, spon- 
taneous, healthful evolution of an American coal-tar 
industry, with its marvelous complex of rainbow tints, 
rare perfumes and powerful medicinals. It is the one 
xreat branch of production lacking to complete the cycle 
of the nation’s industrial activity. 

Side by side with the tremendous impulse given to the 
expansion of the manufacture of artificial colors, comes 
a realization by dyers of textiles that the possibilities 
of the natural dyestuffs have been sadly neglected dur- 
ing the past few decades. The facility and exactness 
with which coal-tar colors can be employed, the endless 


diversity of tints and shades readily secured by their 
aid, have led the modern generation of dyers to disre- 
gard, in great measure, time-honored vegetable 
dyes, for centuries the only available source of color, 
which still give their charm and value to the choice 
products of Oriental The present “dyestuff 
has brought them again into prominence. Not 
applied as the aniline dyes, they still have 
As a result, the American works 


those 


looms. 
famine” 
so easily 
their special merits. 
engaged in the preparation of extracts from the yellow 
oak of the Alleghanies, from the logwood of Jamaica, 
from the redwoods of Brazil, from the cutch of India, 
are providing in enormous amounts the substitutes for 
the more brilliant, but often more fugitive, hues of the 
coal-tar products. 

Thus, the conditions, consequent upon the war, have 
been of unquestioned value to the dyestuff industry of 
the United States. In the future, natural dyestuffs will 
occupy a more important position in the textile world, 
and a more ample recognition will be accorded to the 
highly perfected processes of recent insuring 
their fastness upon the animal and vegetable fibers. At 
the same time we can look forward with confidence to 
American coal-tar color 


years, 


the evolution of a genuine 
industry. 

In our country, as elsewhere, there is not only a “dye 
stuff situation,” * follow- 
ing in the train of the embargo on the exportation of 
German The world has depended largely for 
the supply of potash salts required in the arts on the 
inexhaustible deposits of Stassfurt. There 
has been a natural monopoly, closely similar in char- 
acter to that of Chile saltpeter, or Russian platinum. 
Over one half of the exports of German potash were 
purchased by the United States chiefly for use as a 
fertilizer, especially in the cotton and tobacco fields of 
the South. 

For some time we have been vaguely aware that large 
amounts of potash compounds are present in the vast 
beds of Kelp floating on the waves of the Pacific, close 
During the past year these beds 
have been mapped by Government experts. Their char- 
acter and density have been carefully investigated and 


but also a “potash situation,’ 
wares. 


apparently 


to our western littoral. 


the quantity of potash present determined. 

It appears that each year the waters of our Pacifie 
coast are producing a crop in which potash salts, pos- 
sessing a normal value of over $90,000,000, have been 
withdrawn from the seawater and are readily available 
for use in agriculture and the arts. In a recent publi 
the Bureau of Foreign and Domestic Com- 
merece it has that this be har- 
vested, dried, ground and transported to ports on the 
Gulf or on the Atlantic coast at a cost far beneath that 
paid for equivalent quantities of German potash. It is 
demonstrated also that this available kelp crop cot 
tains an amount of organic, nitrogenous matter equal 
in fertilizing value to $60,000,000 worth of Chile salt- 
A considerable amount of phosphoric acid is also 


cation by 


been shown crop can 


peter. 
present. 
Hitherto, we have imported annually potash salts to 
the value of over $16,000,000, chiefly for use in com- 
pounding fertilizers. It has needed the stimulus of the 
war and its consequent embargo to arouse industrial 
interest in the exploitation of this vast national asset 
When the price per ton of muriate of potash—the lead- 
soared from $38 to $250, Ameri 
had been in 


ing commercial form 
can enterprise realized how backward it 
utilizing this asset. 

Now a dozen companies are engaged in the campaign. 
Not only the inexhaustible supplies in the waters of the 

-acific, but also the remarkable deposits in the arid 
waste about Searles Lake, in California, and the vak 
uable alunite of Utah, are being rapidly transformed 
into standard, commercial grades. A year or two hence 
we may be able to fertilize our broad acres with Ameti- 
“an potash exclusively, while another year or two may 
see us free from dependence upon dyes of foreign make. 

Numerous other eases might be cited, especially in 
the field of chemical technology; for in no other branch 
have we lagged so far behind while European chemists 
have built up a marvelously complete industry, Be 
wildering in its perfection, in its complexity, and in 1 
closely interlocked ramifications. 

There are also certain effects of the great Kuropean 
war which must have serious financial and industrial 
consequences for the United States, particularly affect- 
ing foreign commerce. In view of this fact, the busi- 
ness men of this country must lay their future business 
courses after due consideration of the tendencies of 
present conditions and their probable outcome. Before 
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entering upon any considerable campaign to secure 
foreign markets, they must assure themselves of the 
permanency of such business. 

Three questions present themselves in this connec- 
tion: First, are the financial and business conditions 
such as to make it safe and practicable to market our 
products abroad? Second, can we hope, as a debtor 
nation, to finance foreign trade on a large scale? Third, 
will the cost of production in the warring countries of 
Europe be lowered as the result of the war, so that 
after its close we shall be unable to hold the new mar- 
kets that we may have gained? 

Those who believe that conditions are so bad in for- 
eign countries as to make it impracticable for our 
manufacturers to market their products abroad, point 
to the South American countries, which they say are 
almost bankrupt, that the war has ruined their trade, 
that they have no money and no credit, and cannot, 
therefore, buy our goods. 

The Latin-American countries are all producers of 
raw materials. Their products formerly found markets 
in the United States and Eurdpe. At the outbreak of 
the war the European markets suddenly almost ceased 
to exist, and the countries of Latin-America were 
nearly paralyzed commercially, industrially, and finan- 
cially. Since the first shock, however, partial readjust- 
ments have taken place, and there are indications of a 
general revival. These countries are now looking to the 
United States to supply a market for their surplus 
products, to secure the credit for making new pur- 
chases, and to advance the loans which are to replace 
the European capital which has been withdrawn. The 
present time, therefore, is opportune for business men 
of the United States to study the Latin-American mar- 
kets, to learn these countries, to get in touch with the 
people, and thus to open the way for extensive business 
operations. In other countries also the present offers 
unprecedented opportunities for the extension of our 
foreign trade. 

While the United States is a debtor nation, we are 
rapidly discharging our foreign obligations. During the 
fiscal year ending June 30th, 1914, the net balance of 
trade (merchandise, gold and silver and remittances) 
against the United States may be estimated at about 
$55,000,000. During the following year the balance was 
about $650,000,000 in our favor. This balance, which 
promises to continue in our favor for some years to 
come, will serve to pay off our indebtedness abroad. 
Indications that we are entering upon a creditor period 
are the tremendous shipments of gold to this country, 
the low sterling exchange in New York, and the large 
foreign loans which have been placed in the United 
States during the past year. We are, therefore, in a 
position as we have never been before, to invest our 
capital in industries and developments in foreign 
countries. 

With regard to the cost of production in the warring 
countries, experience has shown that it is apt to be 
higher, instead of lower, after the close of the war. 

It is reasonable to suppose that after the great Euro- 
pean war there will be tremendous demands for liquid 
capital to rebuild the devastated areas and to overhaul 
the plants that have lain idle, that interest rates will 
rise, that taxation will be very much higher than be- 
fore the war, that the diminution, through death and 
Permanent injury, of the efficient labor supply will ad- 
vance wages, and that, in consequence, the cost of. pro- 
duction and the prices of commodities will be materially 
higher in the countries which are now at war. Statistics 
show that past great wars were followed by periods of 
higher interest rates, higher wages, and higher prices 
in the warring countries. 

It is evident, therefore, that the European war has 
brought about conditions which warrant the business 
men of this country in materially extending their for- 

eign trade, and that, with the exercise of common sense 
business methods, the new foreign markets gained can 
be held after the cessation of hostilities in Europe. 

Surveying the entire field, it may be justly said that 
the world’s conflict has been of unmeasured value to 
American industry as a whole. It has forced us to 

te new branches and it has stimulated us to en- 

the scope of existing phases of manufacture. 
Aliove ali, it has opened the way to utilize, on a vast 
Seale, great natural resources of our land, and has in- 
duced our manufacturers and merchants to expand their 
markets into foreign fields, thus providing work for 
thousands of eager hands and fortifying immeasurably 
our position as an independent, self-contained, economic 
entity among the nations of the world. 


The Telephone in Latin America 


CCORDING to statistics published by the Pan- 

American Union, there were on January ist, 1914, 
232,816 telephones in Latin America, as compared with 

, in the United States. Argentina stood first 
among the Latin American countries, with 74,296, but 
Uruguay led in the proportion of telephones to popula- 
tion, with 1.05 per 100, 
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The Whiplash Crack and Bullet Sound Waves 


To the Editor of the ScrenTIFIC AMERICAN: 

I have followed with interest the frequent articles in 
your columns on “What Makes the Whiplash Crack?” I 
am not sure that I have seen any article which is con- 
clusive. I have possibly given this one subject as much 
investigation as anyone else and it may be that my 
comments might help in further study of this interest- 
ing problem. 

When I first began shooting firearms with Maxim 
silencers, I noticed that I had a peculiar sharp “crack” 
noise when I used certain cartridges, regardless of the 
size of the silencer used. I remember on one occasion 
experimenting with the Springfield rifle, in which is 
used the high velocity 0.30 caliber pointed bullet. I 

















Photograph by W. A. Hyde 


Wake of a bullet emerging from a silencer. 
This photograph was made at the muzzle of a Springfield 
caliber 0.30 U. 8. service rifle fitted with a Maxim silencer 
and firing U. 8. service cartridge. The bullet had a ve- 
locity of approximately 2,700 feet per second. The “bow 
wave” is distinctly seen, as is also a peculiar “stern 
wave,” which follows in all bullet photographs thus far 
made. This “bow wave” is the “crack” noise which is 
given off from every object traveling through the air at 
a velocity in excess of ‘the velocity of sound. It is to be 
noticed that there is no other noise wave in this photo- 
graph. 

















Photograph by W. A. Hyde 
Air wave in the wake of a bullet. 

This photograph was made just beyond the muzzle of the 
Springfield caliber 0.30 U. 8. service rifle without 
silencer, and firing U. 8. service cartridge. The bullet 
has the same velocity as in the other photograph. The 
“bow wave” is again distinctly shown, but a very much 
stronger wave is also shown following behind the bullet. 
This heavy wave, shown by the nearly vertical curved line, 
is the report noise of the unsilenced rifle. Back of this 
main report wave are seen minor waves whose cause is 
not definitely understood as yet. The main report wave 
is advancing at the velocity of sound approximately 1,085 
feet per second, whereas the bullet is advancing at a ve- 
locity of 2,700 feet per second. This accounts for the 
bullet’s having gained upon the report wave. 


was assisted by an army officer in these experiments 
and our attention became especially directed to this 
peculiar “crack.” I made silencers all the way from 
1%-inch diameter and 6 inches long up to 2-inch diam- 
eter and 3 feet long. The largest silencer was a final 
heroic effort to control all noises by providing an enor- 
mous capacity. Of course, such a silencer would be 
utterly impractical, but it served to dispose forever of 
the doubt as to the silencer’s being big enough to take 
care of all the noise. 

This mammoth silencer left the same crack that the 
normal silencer left. I then suspected that the noise 
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was not made by the gun. My suspicions bad been 
gradually crystallizing by the different “cracks” which 
my trained ear had noticed when firing in different 
localities. In order to settle this, I found a butiding in 
which I could have my assistant stand while shooting. 
There was a broken glass in the window and we de- 
cided to close every window and shoot through this 
hole in the glass at a tree several hundred yerds dis- 
tant. I stationed myself outside. He had the big 
silencer on the Springfield inside the building. It was 
conclusive that no gun noise could reach me at my 
station two hundred yards away from the building. 

When the gun was fired, I heard the troublesome 
“crack” just as plainly as when the gun was located 
out in the open. It sounded exactly like the crack of 
a whiplash and seemed to be over my head. Further- 
more, I distinctly heard two cracks succeeding the main 
crack. Oddly enough, there were two separate clumps 
of bushes or small trees beside the line of flight of the 
bullet before it reached the distant tree. I surmised 
at once that each of these clumps caused the secondary 
cracks I had heard. : 

I then became possessed with a desire to fire down 
a long straight railroad track beside which there would 
be, at regular intervals, telegraph poles. These poles 
would offer reflecting objects just as the clumps of 
bushes. We searched around and found a apot where 
we could safely shoot down a railroad track. It turned 
out precisely as I suspected. There was a separate and 
distinct “crack” for every telegraph pole. No matter 
where I stood along the line of bullet flight, I heard 
the repeated cracks. They were exactly like a series 
of whiplash cracks. ‘ 

This settled in my mind that the noise was caused 
by the bullet. Then I wanted to know why some cart- 
ridges would give the “crack” and why others would 
not. I began shooting different cartridges. Everything 
“cracked” from 0.30 caliber up to 0.45. Below 0.30 call- 
ber, the “crack” vanished with the 0.22 caliber long 
rifle cartridge. The 0.25-0.20 cartridge “cracked” good 
and plenty. In fact, there seemed to be no difference 
between it and the powerful 0.405 caliber Winchester 
elephant cartridge. But when I got down to the @.22 
calibers the “crack” disappeared. 

I began feeling my way among the different 0.22 cali- 
bers. As I have said, the 0.22 long rifle smokeless or 
black powder did not “crack.” The 0.22 caliber Lesmok 
long rifle did “crack.” The 0.22 Winchester automatic 
did not “crack.” The 0.22 long, both smokeless and 
black, did “crack.” About half the cartridges in a box 
of 0.22 caliber W. R. F. Winchester make would 
“erack,” whereas all of the cartridges in a box of 0.22 
W. R. F. U. M. C. make would “crack.” The 0.22 short, 
smokeless or black, would not “crack,” whereas in some 
cases the 0.22 Lesmok would “crack” lustily. 

Immediately I suspected that velocity had something 
to do with it. I wanted to make sure, so I made bul- 
lets by hand of various designs. Some had holes all 
the way through the center to break up the suspected 
vacuum at the base of the bullet. A gas check sealed 
the hole while the bullet was in the barrel, but fel! off 
after the bullet left the barrel. I made builets shaped 
like a cigar, or of streamline design. None of them 
altered the “crack” in the slightest degree. I was 
forced to conclude that this whiplash “crack” was 
purely a matter of velocity. 

I then began measuring velocities while listening for 
“cracks.” I found that there was a critical velocity 
above which any kind of a bullet would always “crack,” 
but below which no kind of a bullet could be induced 
to “crack.” Then the curious thing developed. This 
critical velocity coincided with the velocity of seund. 
When the conditions were such that the velocity of 
sound was 1,085 feet per second, a bullet traveling at 
1,084 feet per second was practically silent, whereas a 
bullet traveling 1,085 feet per second made a “crack.” 
It made no difference whether the velocity exceeded the 
critical by one foot per second or 2,000 feet per second, 
except that with the latter velocity the bullet continued 
to give off cracks for a longer time. In other words, 
until its velocity fell below 1,085 feet per second. 

This was followed by photographs of the bullet. and 
these photographs distinctly showed the sound wave. I 
am showing some of the best photographs I have and 
in the title will be found the description of the air 
wave. 

We now come to the whiplash, about which ali this 
anecdote revolves. The reason the whiplash cracks is 
because the snap causes the tip of the lash to exceed 
the velocity of sound. The air is then disturbed to.a 
degree which sets up the wave. This wave causes the 
“crack” sound. 

While all this pretty conclusively explains the 
phenomenon of the crack of the whiplash, it also shows 
the limitations of strictly noiseless shooting. We can 
never hope to acquire strictly noiseless shooting if the 
bullet velocity exceeds 1,085 feet per second. In fa 
we know that all shooting to be silent must be 
this velocity. Hrimam Percy Maxim. 

Hartford, Conn. 
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Conveying mechanism for assembling sacks carrying packages of the parcels 
Note the switch by which the pouches are diverted from the conveyor. 


peat. 


The loading platform, showing mail sacks from the wagons being sent down 
through chutes to the mail trains. 


Mechanical Equipment of the Grand Central Post Office 


It Meets the Necessary Requirements for Increased Speed and Economy 


W ITH the increase in the volume of mail handled 
at the post offices of the great cities of the United 
States it has been necessary te provide special arrange- 
facilitate the 


work has 


ments at the large railway terminals to 


handiing of the mail bags, and the been 


further complicated by the increased amount due to the 


parcels post In planning the great railway terminals 


which are now such features of the large cities of the 


United States, railway authorities have co-operated 
with post office officials in providing means for the 
rapid dispatch of the mails, and a committee of the 


latter in turn has studied the necessary requirements 


for increased speed and economy. At many of the 


larger terminals pneumatic tubes convey mail from: the 


sub-stations in various parts of the city to the point 
of dispatch, while the mail already made up and packed 
bulkier 


the various packages 


in pouches, and especially the mail, such as 


newspapers and magazines, and 


making up the parcels post, are now brought to these 
Within the 
interesting and elaborate mechanical appli- 
minimum of hand 
and 


points on motor wagons mail terminal 


itself many 
ances are being installed so that a 


required, saving the services of porters 


the best 


ling is 


hand-trucks, and these innovations represent 


and most modern practice in mechanical engineering. 
The most recent and important installation of this 


York 
where the mail of the 


kind recently has been opened in the city of New 
at the Grand Central Terminal, 
that 


that goes to New 


Europe and the 
England or through New York 
New York 
directly 
Ter 


greater city, and received from 
South 
and to the west, over the lines of the 
Central & River 


since the 


State 


Hudson Railroad, is loaded 


Ever new Grand Central 


on the cars 





By Herbert T. Wade 


minal was put in working order a post office station has 


and the volume of business 
has grown enormously, so that 
This 


wing of 


been maintained here, 
handled at this point 

it now amounts to some 800,000 pounds per day. 
terminal station was installed in the eastern 
the terminal facing on Lexington Avenue, in a building 
in part occupied by the executive offices of the New 
York Central & Hudson River Railroad, but as extra 
space was required a new building to the north between 
Forty-fifth and Forty-sixth streets, facing on Lexington 
Avenue on the east and Depew Place on the west, and 
on the opposite side of the street was built, especially 
designed for the rapid handling of the mail delivered 
there by motor trucks or by pneumatic tubes at the ad- 
joining local station. This new building at present is 
three stories in height, with some 100,000 square feet 
available floor space, but the railway which built it 
and leased it to the Post Office Department filed plans 
for a twenty-story building, so that it can be extended 
It is interesting to note as an indication of new 
developments that the Treasury Department, through 
its supervising architect, has decided that hereafter in 


later. 


certain western cities post office and other Government 
buildings must rise to the heights demanded by good 
commercial economy rather than occupy costly ground 
space merely because they are used for official purposes. 
The new post office building is built directly over the 
tracks of the terminal, at which point are special sid- 
ings for express and mail cars, connected by switches 
with the main network of tracks, so that the mail cars 
can be filled directly from chutes and then made up 
into through trains without delay. 

This office is designed primarily for the 


new post 





outgoing mail and the parcels post, the incoming letter 
mail being handled at the old adjoining post office sta- 
tion and distributed by tubes and motor wagons very 
The however, 
connected with the new building by belt conveyors and 


much as formerly. local post office is, 
communicates directly below with the tracks. 

The general operation of the new plant and its me 
chanical conveniences may be appreciated by the fol- 
front, for 

loading 
platform shown in the where the motor 
trucks carrying the mails from the main or sub-post 
offices or other railway terminals can unload directly. 
In case the mail has been distributed at the main post 


lowing outline description. On its western 


the entire length of the building, there is 


illustrations 


office or elsewhere and is in the appropriate pouches 
or sacks ready to be loaded directly in the mail cars, 
into chutes in the which 
extend directly to the loading platform on the base- 


the sacks are thrown floor 
ment or track level where the mail cars are placed on 
side tracks. These sacks fall on the platforms or may 
be conveyed directly to the doors of the cars and, of 
may immediately. If the 
mail requires to be made up the bags are thrown into 
other chutes which beneath with a conveyor 
belt running the length of the building and communi- 
eating in turn with transverse belts that extend through 
the building, to which the sacks are transferred and 
thus are passed to the various departments, where the 
mail is sorted and made up according to its destina- 
tion. These belt have junction points or 
switches where mail for a certain section of the coun- 


course, be stowed aboard 


connect 


conveyors 


try may be deflected under the control of an oper- 
ator at the switch board, the sacks being delivered 























Belt conveyor carrying mail from outside platform to be sorted before being 
sent down the chute to the trains. 4 














Conveyor dropping letter mail to sorting table to be distributed, pouched, and — 
dispatched by a lower conveyor to the loading platforms. , 
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automatically at a special table or plat- 
form. Thus, the bags for the northwest 
pass to one section of the floor and those 
for New York State to another. The larg- 
er and northern section of the main floor 
of the building is devoted to parcels post 
packages, but some space is given over to 
letter mail, while on the floor above the 
second-class mail is handled. The belt 
conveyors are of considerable length and 
are operated by electric motors. They are 
broad belts on which the bags are readily 
carried to and from any desired part of 
the floor. In addition to being arranged 
to take the mail from the platform the 
conveyors can also handle incoming sacks, 
discharging them directly to the wagons 
in case they are to be transferred across 
the city to other terminals or sent to the 
separate local post stations. 

Looking below on the loading platform 
at the track level between two tracks 
there are to be seen two belt conveyors, 
one 940 feet long, extending along a 1,700- 
foot platform, and the other on the oppo- 
site side 600 feet long, and these carry the 
sacks to the car desired, the longer belt 
serving about 9 cars, delivery chutes being 
located at intervals of a car length. 

In addition the building has a system of 
electric elevators large enough to carry 
hand or motor trucks loaded with mail 
bags, which can be wheeled on the ele- 
yator platforms and carried up or down as 
desired and over to such mail cars as are 
not put on the sidings, but are placed with 
local trains. There are also spiral chutes 
for carrying the bags down and bucket 
lifts on which the bags may be carried 
above from the loading floor. In this way 
mail is loaded on some 227 trains, eleven 
of which are mail trains exclusively. 
There are no pneumatic tubes used only for 
letter mails from the outside, but terminat- 
ing in the adjoining local station there is 
a complete tube system whereby incoming 
mail may be distributed to the main post 
office and to the various sub-stations as 
far as made up. On the other hand let- 
ters may be sent up through the tubes and 
made up for the trains. The general ar- 
rangements permit of receiving letter mail 
up to ten minutes before the leaving of 
the train, and newspapers up to fifteen 
minutes before train time, as these now 
can be handled at the terminal entirely by 
machinery or by motor trucks without loss 
of time. The cars for the fast mail trains 
stand on the sidings below, near the ex- 
press tracks, so that making up a through 
mail train is a very simple matter. 

The entire building is connected by tele- 
phone with a single operating station on 
the main floor and with the entire railway 
mail distribution system of the city cen- 
tered at the Pennsylvania Terminal, and at 
the downtown post office, and at other ter- 
minals. The volume of business is so large 
that some 10,000 sacks of parcels post 
matter are handled per day, and this nat- 
urally involves considerable weight com- 
pared with the letter and newspaper mail 
of former times. The new building on its 
Second floor is equipped for distributing 
and making up the mail, the clerks work- 
ing in front of large pigeon holes where 
the mail for different sections of the coun- 
try is distributed preliminary to being col- 
lected. The new station with its mechani- 
eal arrangements must be considered as a 
fundamental link in the railway mail ser- 
Vice rather than as a local distributing 
point, as the mail from the South and the 
foreign mails for distribution in New Eng- 
land and the west as supplied by the New 
York Central system pass through this of- 
fice, 

It must not be inferred that the equip- 
ment is the only consideration, for there 
is involved well-trained personnel where 
eich man realizes the part he is to play 
and just where each bag is to be sent 
and the proper route to be followed either 
by chute, conveyor or truck. Careful sup- 
erintendents with watches in hand mind- 
ful of train schedules keep a keen eye on 
the sacks and speed their destination, 
While standing before a network of open 
Sacks or pigeon holes, parcels, papers and 
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Tearing down the wall through a chain shield in a glass factory, preparatory 
to replacing the pot. 

















Recovering the pot from glass furnace through a chain screen shield which is 
easily parted. 

















Throwing coal through a chain screen door. The work is done with comfort 
within a few inches of the strands. 

















Chain screen on a boiler furnace falling down to close the opening. The curtain 
of strands looks like a coat of mail. 
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letters are sorted out to the appropriate 
destinations. With mechanica! equipment 
there is combined the efficiency of the in 
dividual and the percentage of error occur 
ring in the United States railway mail 
service is infinitesimal. It must be re 
membered that from the time it is mailed 
until delivered the route of travel of a 
letter is governed at every stage by haman 
intelligence even when that inteiligence is 
aided by such elaborate mechanical equip 
ment as is to be found at the Grand Cen 
tral Terminal. 


Chain Screen Doors for Oven and 
Furnace Openings 
EK VERYONE who has had to work 
4around ovens and furnaces knows 
what discomfort has te be endured by the 
attendants because of the heat and cases 
coming out through the uncovered gpen 
ing, when the doors are thrown open, and 
further, what a chilling effect the inrush- 
ing cold air has upon the interior and the 
contents. Doors, however. must be opened 
be it to renew the charge. manipulate 
the contents, or study the interior condi- 
tions. 

What is needed is a door which will 
permit a clear unhampered view of the 
interior of the furnace or oven: that will 
not in any way interfere with the free 
manipulation of the tools reauired to care 
for the interior, and that will keep the 
heat within and the cold air out. In other 
words, a door is required which shali pos- 
sess at the same time the qualities of 
transparency, penetrability and opaqu 
ness. This seeming impossibility has been 
realized in a door of chains such as shown 
in the accompanying engravings 

The chain door, in the form used mostly 
around glass, metal and chemical furnaces, 
consists of a multitude of freely hanging 
individual strands of steel chain suspend 
ed, close together, from a steel bar in a 
manner to form a continuous sheet or cur 
tain of chain, not unlike the famillar 
Japanese screen. 

The chain curtain, looking like a coat 
of mail, is hung before the uncovered open- 
ing of a furnace and effectively hinders 
the heat, glare and gases from leeving 
the furnace, and the cold air from enter 
ing. The curtain is easily parted and the 
strands pushed aside by the tools or other 
objects projected into the furnace, only to 
fall together again when entrance has 
been effected. The holes in the links of 
chain permit an unhampered view of the 
interior. In fact, a better survey may be 
obtained than under ordinary conditions 
as the glare is toned down and the effect 
is similar to looking into the furnace 
through a piece of wire gauze. 

In some plants, when it is necessary to 
work in front of the uncovered oven or 
furnace, the workmen are obliged to stand 
back a great distance from their work 
and to protect their bodies from the heat 
and glare with large sheet iron shields 
which are supported by one hand, while 
the other manipulates the tools. This 
seriously handicaps the workman and cuts 
his efficiency in half. In plants where the 
new chain screens have been employed 
the workman has both hands avatiable for 
his work and may, with comfort, freely 
manipulate his tools, while standing with 
in a few inches of his work. 

When it is necessary to remove a dam- 
aged pot in a glass works the chair screen 
shield is hung in front of the wall inclos 
ing the pot that is to be removed. The 
wall is then torn down and the hot blocks 


composing the same are dragged throngh 
the chain shield and put aside. The 

en pot is clearly seen in the fnrnac 
hind the screen, and the workmen niay 
operate without discomfort close to the 


pot itself, so that they can pry up the poi 
shove the nose of the pot-trucks under the 
pot and drag it through the shield out of 
the furnace, the strands of chain im- 
mediately falling together again, keep 
the heat in and the cold drafts out of the 
ven or furnace. . 

When the truck carrying the new pot 


(Concluded on page 238 
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Strategic Moves of the War—September Ist, 1915 


By Capt. Matthew E. Hanna, Recently of the General Staff, U.S. A. 


Ym another week the Teutor offensive in Russia 
4 . 

has carried everything before it, and the versatility 
of their efforts to gain a decisive victory over the forces 


of Grand Duke Nicholas continues to hold the interest 
of the world. However great their successes up to date 
may appear when viewed superficially, the fact remains 


that the supreme victory for which they are striving is 


yet to be won, and there is much discouragement for 
them in their lack of decisive success But, whether 
their discouragement be great or whether it be small, 
they are always ready to begin a new effort none the 


less determined than the one which preceded it. What 
ever we may say about their failure to secure the great 
prize for which they are struggling—the overthrow of 
the Russian army—we must admit that if the week be 
corsidered as one round in the great fight, it has been 
won by them on counts 

The campaigns in the western and southern theaters 
are at a standstill rhe Allies in France and the Ital 
jans in Italy have made occasional spurts which have 
accomplished nothing of importance that has not been 
almost immediately offset by a counter offensive of the 
Teutons The Allies in the Dardanelles seem to he 
losing none of their determination to reach Constanti 
nople, and apparently have succeeded in enlisting the 
ald of Italy, who recently declared war on Turkey and 
immediately followed the declaration by dispatching an 
expedition for Gallipoli, presumably to be landed some 
where on the shores of the Gulf of Saros Still the 


Turk holds out, despite shortage of ammunition, which 


by the way, may not be so serious as reports indicate 

In Russia the Teuton harvest of local successes al 
along the extended line from the Gulf of Riga to Ru 
mania has been as bountiful as at any time since this 


campaign began: so bountiful, indeed, that an anxious 


world of onlookers are wondering whether they are wit 


nessing the beginning of the end of the Russian army 
Brest-Litovsk, the citadel of the much-talked-of second 
line of Russian defense, has fallen, and, as a conse 
quence, the entire line has become untenable Kovel, 
the important railroad junction on the edge of the 
Pripet marshes, has been captured, opening the way for 
further successes for the Teuton armies in this region 
Grodne, the one point of the Russians’ second line that 
is stil! in their possession, is nearly surrounded, and 
we may hear of its fall at any moment. The German 
armies in the region of the Gulf of Riga continue to 
push on toward Dvinsk and Vilna, and the Austrians 
in the extreme south are forcing the Russians back 
from the Dnieste 

For four weeks the German forward movement has 
gone impetuously on, and one event of prime importance 
has followed swiftly on the heets of another. This is 
the first day of September; on August Ist the Teuton 
batteries had only begun to fire their shells into War 
saw, and the great Polish salient was still in Russian 
hands In the first week of August, Warsaw, Ivan 
gered and Serock fell one after the other on successive 
days. During the second week Lomza and Ostrolenka 
were added to the Teuton list of captured fortresses 
Three more great defenses, Kovno, Novo-Georgievsk 
and Bielsk, fell during the third week, and finally, in 
the week just terminated, Ossowetz, Kovel, and Brest 
Litovek have fallen before Teuton guns and assaults 
No wonder we ask what the next week may add to the 
lengthening list of victories that mark the superiority 
of Teuton foresight, organization and training over Rus 
sian unpreparedness—the superiority of the smaller 
nation in arms” over the greater nation with its mili 
tary strength imperfectly developed. Once more we see 
the unwisdom and consequences of confusing military 
resources with military strength. 

Time and again during this campaign the Teutons 
have attempted to group their forces so as to administer 
a crushing defeat to the entire Russian army First 
came the drive through Galicia in May, which was 
stopped when the Russians reached the line of the 
Dniester and Bug rivers. Then came the concentric 
advance from north, west and south on the great Polish 
salient, but the Russian commander at Grodno, Osso 
wets and Bialystok on the north, and at Lublin, Chelm 
and Kovel on the south, held back the jaws of the 
pincers until he had extricated the bulk of his army 
from the narrowing circle. Meanwhile the German 
foree in the region of the Gulf of Riga has been stead 
ily strengthened and has advanced nearer and nearer 
to Dvinsk and Vilna, but from somewhere the Russians 
have found the forces with which to check its bold at 
tempt to swing around the northern wing of their army 
and cut it off from the Baltic coast It is too early to 
say that this attempt of the Teutons has failed, or that 
it may not succeed when further defeats of the Rus 
siane in other regions and increased activity of the 
Teutons elsewhere on the loag line may greatly reduce 





the defensive power of the right wing of the Russian 
line 

And now the Teutons have begun a new offensive, on 
the southern portion of the battle front, where com- 
parative quiet has prevailed for many weeks. Not un- 
til the history of the war is written will we know the 
full and correct details of all the complicated and vast 
shifting of troops that has taken place behind the lines 
during this campaign, without which knowledge any- 
thing like a correct statement of the strategic moves of 
the campaign manifestly is impossible. We may be 
fairly certain, however, that the Russian forces in the 
south have been greatly weakened during the past 
weeks by withdrawals to meet the tremendous blows 
that have been struck at the Polish salient and farther 
north. Likewise, the Teutons doubtless have stripped 
their southern battle front to the barest necessities to 
secure the forces needed for the knock-out blow they 
hoped to deliver farther north. The shortening of their 
lines by the capture of the Polish salient, together with 
the lessened resistance of the Russians and the imprac- 
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The Russian battle line on September Ist. 


ticability of using great masses of men in the extensive 
forests and marshes east of Brest-Litovsk has made it 
possible for them to re-enforce the southern portion of 
their line sufficiently to renew the offensive. 

The success that has accompanied this new advance 
n the last days of the week under consideration indi- 
cates that the Russians have been surprised ; and herein 


lies one of the greatest advantages of the offensive as 
compared to the defensive. The offensive has the lead 
and the defensive must play to this lead. The Russian 
commander cannot know what is going on behind the 
Teuton line, and he must be prepared to meet a blow 
wherever it may fall. On a battle front as long as this 
one in Russia, the Teutons have a splendid opportunity 
to concentrate large forces by rail in a short period of 
time and attack the Russians before they have discov- 
ered that the movement is in progress. Such an at- 
tack is quite sure to be successful for a time, that is 
until the Russians succeed in concentrating a force 
sufficient to cheek it. 

From east of Kovel to the extreme southern wing of 
the battle front on the Dniester River the Russians are 
being driven back. The Teuton attack is being pushed 
the hardest along the southern edge of the Pripet 


marshes, evidently with the intention of separating the 
southern wing of the Russian army from the portion 
farther north. The Russians are falling back on the 
fortresses of Lusk, Rovno and Dubno, and these may 
give them the support which will enable them to hold 
out until re-enforcements from points farther north can 
come to the rescue. The character of the country favors 
this effort of the Teutons to pierce the Russian line. for 
the Pripet marshes protect the left flank of their forces 
in the south, and make a Russian counter offensive very 
difficult. Once the Russians have left this impracticable 
marsh country behind them they can reunite their lines 
to the eastward, but before they again reach the open 
country we may expect the Teuton to make a supreme 
effort to break their line and drive the southern wing 
toward the Black Sea. 

The southern movement may have a decisive bearing 
on the campaign to the north, if it forces the Russians 
to withdraw strong forces from the regions of Dvinsk 
and Vilna. Grodno appears to be about to fall, and if it 
should the Teutons can then hold the western margin 
of the wooded and marshy region on the hundred and 
fifty-mile front to Kovel with comparatively small 
forces, thus releasing strong forces for the drives they 
may make north and south of this region. We are com- 
pelled to admit that their chances are good for success 
on one or both wings, but the phenomenal skill of the 
Russian commander may again save his army from 
destruction. 

During the first months of this campaign when the 
Russians were abandoning Galicia, and even during 
the period when they were surrendering Poland to the 
invader, their movement is correctly termed a_ with- 
drawal, growing less orderly and systematic possibly 
as the weeks passed and they felt more and more the 
shortage of ammunition and the defeats they suffered, 
The abandonment of their second line of defense on the 
Bug, and particularly the precipitate retreat from Brest- 
Litovsk, the most strongly fortified area of Eastern Rus- 
sia, seem to mark the period in the rearward movement 
when the withdrawal changed to a retreat, character- 
ized by an abrupt breaking down of the resisting power 
of the Russians. Later events may show this surmise 
to be incorrect, but if they should not we may see before 
snow flies the first symptoms of a weakening of the 
bonds of organization and discipline that mark the be- 
ginning of a rout, the prelude to ruin. 

Retreat, rout and ruin—these are the successive steps 
in any great decisive victory. The fruit of victory is 
gathered in the pursuit that follows. A victory without 
an energetic pursuit that fairly demoralizes the defeat- 
ed army may be comparatively barren of results. These 
are fundamental principles of German strategy. In the 
olden days great battles were fought to a decision and 
the routed army pursued to the last breath of man and 
beast and the whole operation covered a brief period 
of but a few days. Lee was defeated at Gettysburg in 
three days and another three days pursuit ended with 
his army south of the Potomac. But in this Russian 
campaign we are witnessing a new kind of warfare, in 
which the forces are so enormous and the area over 
which they are fighting so vast that after four months 
we have but reached the phase that may properly be 
styled the retreat. Again we see illustrated the great 
resisting power of the army of millions fighting on a 
front measured in hundreds of miles, and in this 
lies the possibility that the Russians may hold the 
Teuton at bay until relief comes with winter or some 
diversion in other theaters of the war. 


Colloidal Gold for Infected Wounds 
NJECTIONS of colloidal gold are being used in 
France with great success in the treatment of the 

infected wounds which have been so plentiful in the 
present war. According to a recent number of the 
Revue Scientifique, MM. Cunéo and Rolland have thus 
treated a series of wounds in which the phenomena of 
infection persisted after surgical treatment. 

The gold was administered by the intravenous method 
(2 or 3 cubic centimeters) by intramuscular puncture 
(up to 50 cubic centimeters), or even by injections in the 
peripheral zone of the infected region. The gold is said 
to give the best results in large traumatisms of the 
limbs, with infection by anaerobic species (septic 
vibrions and especially perfringens). The effects of the 
treatment are less satisfactory in cases of pyogeni¢ 
infection. In cases of wounds penetrating the abdomen, 
the authors Pave successfully employed colloidal gold 
as a preventive of infection. 

Intravenous injection is formally indicated whep it 
is desirable to obtain quick action and when the sub 
ject is in a state of hypertension. On the contrary, 
when the subject is depressed and in a state of hypo 
tension, the intramuscular method is preferable. 
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of the shaft was also made of concrete. The stairway 
extends from the $150,000 viaduct bridge which was 
just completed and spans the Hudson from Glens Falls, 
to South Glens Falls, New York. The winding stair- 


way leads the way to the famous “Cooper’s Cave,” which 


is spoken of in the “Last of the Mohicans.” 


Giant Airship Propellers 
HE accompanying photograph is liable to lead to 
some misconception. At first thought one would sup- 
pose that the automobile was being driven by the two 
giant windmills mounted on it. A moment’s consider- 
ation, however, would demonstrate that the plane of 
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these propellers lies parallel to the directions in which the 





Pack saddle wireless power plant. 


Pack Saddle Wireless Telegraph 
Station 

VERY interesting mobile wireless tele- 
A graph equipment is being used by the 
British army. Four horses carry the 
equipment. On one is packed the power 
plant, another carries the receiving appa- 
ratus, a third horse bears the transmitting 
apparatus, while the mast and accessories 
are loaded upon the fourth horse. The 
power plant is particularly interesting. 
This is illustrated in the accompanying en- 
graving. The design of the saddle is such 
as to form a support for the plant. On 
one side is mounted a generator and on 
the other a small gasoline engine. After 
the saddle has been lifted off the horse 
and placed on the ground, the engine and 
the generator are connected by a shaft. It 
takes but a moment to prepare the plant 
for work 


Rendering War Vessels Invisible 

O WING to the enormous range and ac- 

curacy of modern naval guns it is 
highiy important for small war craft 
which depend upon speed rather than 
armor plate to weather the attacks of the 
enemy, to render themselves invisible as 
possible. Heretofore, a dark gray paint 
has been considered the best color to sup 
ply to a war vessel. Now experiments are 
being made with varieties of colors. Ideas 
are being borrowed from the mimicry of 
nature. We find certain animals cloaked 
with spotted fur and others with stripes, 
depending upon the nature of their en- 
vironment, and these colorings make them 
very difficult to discover in their natural 
habitat. In exactly the same way our 
naval authorities are trying to render 
torpedo boats invisible by painting wavy 
stripes on them, which at great distances 
can hardly be distinguished from the nat- 
ural wave formations of the ocean’s sur- 
face. The accompanying photograph illus- 
trates the United States torpedo boat 
“Tripp” equipped with such a “cloak of 
invisibility.” 


Curious Italian Ambulance 

HERE is a vast difference between 

real warfare and dress parade. Under 
the exigencies of a difficult campaign one 
must put up with makeshifts improvised 
from the readiest means at hand. An illus- 
tration in point is to be found in the ae- 
companying photograph of a curious am- 
bulance used by the Italians in the fight- 
ing in the Alps. This is really a large 
sled, fitted with two small wheels. The 
sled runners permit of hauling this am- 
bulance over the snow while the road 
Wheels permit of running over bare 
Stretches of ground. The sure-footed little 
donkey is the best means of locomotion for 
this type of vehicle. An ambulance of 
ordinary proportions could not be used on 
Many of the narrow roads and pathways 
of the Italian Alps. 


Winding Stairway of Reinforced 
Concrete 
HE accompanying photograph illus- 
trates a difficult piece of reinforced 
Concrete work. It is a winding stairway 
forty feet high, and has fifty stairs which 
make two complete turns around the shaft. 
The center shaft is four feet six inches in 
diameter and was made all in one piece of 
Solid concrete. The ornament at the top 


machine should travel and consequently that they would 
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U. S. torpedo boat “Tripp” painted with stripes to render it invisible. 
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A curious Alpine ambulance. 











Photo by Harry F. Blanchard 
A winding stairway of reinforced concrete. 


By courtesy of Aeronautics 


Transporting a pair of airship propellers. 


tend to drive the machine laterally instead 
of forward. Of course these propellers 
have nothing to do with the operatien of 
the automobile. They are merely a pair 
of airship propellers in transit from one 
of the large propeller plants in England. 
The picture gives some idea of the encr- 
mous size of propellers required for even a 
moderate sized airship. 


An Instance of the Parabolic 

Reflector Reversed 

By Leigh F. J. Zerhee 
SECOND LIBUTENANT ¢ 4. C. UNITED STATES 

ARMY 

‘a relatively brilliant light projected 
from a small incandescent electric bulb 
when backed by a parabolic reflector in 
the headlight of a locomotive. interurban 
car, or automobile, is well known to all of 
us. If the beam of a light of this charac 
ter is examined when it is prejected 
through a fog, it will be seen that all the 
rays are parallel to each other, and that 
the beam is in fact a cylinder The secret 
of the powerful Ulumination is in the fact 
that all the rays are concentrated in one 
direction. A mirror of any other shape 
will project a cone of light instead of a 
cylinder, and the cross-section of such a 
cone at any point ahead of the light ts 
greater than the cross-section of the cylin 
der projected by a parabolic reflector, 
Therefore, the light being dispersed over 

a larger area, its intensity is jess, 

The converse of the foregoing is found 
in the reflection of sound waves from the 
Galveston sea wall. The vertical heigiit 
of this wall is seventeen feet, and it must 
be ascended by means of a ladder or steps. 
The surface of the wall is a section of a 
parabola which is the same curve used in 
the reflector of modern headlights. Th: 
sound waves from the surf. which is a 
considerable distance from the wall, ap- 
proach it sensibly parallel (mn incidence 
they are reflected to the focus (the corre- 
sponding point to the filament in a light) 
and a greatly exaggerated sound of break- 
ing waves is heard at this point 

Though at low tide a persen ascending 
the ladder may be several hundred feet 
from the water, the roar of the sur? when 
his ear reaches the focus is greater than 
when actually at the water's edge, The 
explanation, of course, is that his ear nor- 
mally gathers only a small part of the 
total noise made, i. e., that part of. the 
total wave motion which strikes the smell 
area of his ear. The surface of the wall 
being so very much larger oecnuples even 
at its longer radius an arc of greater mag- 
nitude on the sphere of sound transmis- 
sion than the ear at the water's edge. All 
the sound striking the wal! is reflected 
to the focus. The sound at this point, 
therefore, is the sound that would be 
heard at the same distance from the surf 
if the ear were as long as the sea wall is 
high and of its actual width. 


Putting the Light Under the Fender 


A N illuminated fender has been pat- 
othe No. 1,145,087, to Edmond D. 
Shaw of Syracuse, N. Y., in which the 
front wheel fenders are provided with a 
depending flange bent to form a pocket, in 
which is held a signal light which sheds 
its rays forward through a suitable jewel 
or lens, and also illuminates the forward 
portion of the vehicle wheel. 
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A Suction Fly Catcher 
By Frank C. Perkins 
pee accompanying illustration shows a fly catcher 
which operates on the principle of a vacuum cleaner 
moto 


A powerful suction fan is driven by an electri 


and the air, dust or insects that may be drawn into this 
fan are blown into a steel cage. Various types of mouth 
pieces are utilized with this machine, and extensions 
of 2-inch pipe can be made in any direction to catch 
flies, dirt or insects. A sponge is fitted into the top of 
the cages and water, from a little drip cup at the top 
of the cage keeps the sponge moist and makes it absorb 
the dirt in the atmosphere 

light attached to the stand 


attract insects at nighttime 


The electric serves to 
During the daytime any 
sweetening material placed at the suction mouthpiece 
will attract the flies. Banana oil or banana peel, stale 
beer or molasses serve as good bait The apparatus 
may be set in out of the way places and connected by 
a pipe to the spot that is to be protected from flies or 
insects 

thirty pounds 


The apparatus weighs approximately 


and it consumes about as much power as a 16 candle 


power carbon lamp 


Measuring the Hardness and Elasticity of 
Rubber 


1) different is rubber as a tire material, from all 
wie substitutes, that one overhears not infrequently, 
the slogan “The only substitute for a rubber tire is an 
other rubber tire.” 

Nor is this always true, for that group of physical 
properties that make rubber so invincible under severe 
road and other kinds of usage, may vary so that the 


have rivals in near 


next “rubber tire” may not only 
substitutes, but like them, will give discrepant service. 

The time has come when rubber tires as an indis 
pensable part of an automobile should be subject to 
standardization, if not in quality, at least in the control 
of physical properties, the peculiar combination upon 
which depends its fitness for a particular purpose 

It is net exactly known why, in rubber working, a 
pure raw material does not guarantee the finest finished 
when subjected to a given heat treatment; 


article 
obviously then, when a fine article is produced, it is not 


what the 


possible to tell without destroying it, just 


physical properties are which favor a given result and 
hence we go on no more enlightened than before. The 
two principal physical properties of rubber are hardness 
and elasticity, and instruments have now been devised 
for measnring these properties 

Hardness is measured in terms of resistance to de- 
pression of a plane surface by a standard spring press 
ing on a blunt pin. The surface is not broken in any 
event, and is therefore adapt- 

















Suction device for trapping flies. 


the maximum elasticity is reached, and when 


then 


hardness is yet too low for most purposes, each degree 


of hardness gained is done so at a sacrifice of about 


three degrees of elasticity. So persistent is this 


of elasticity that when, for example, solid tires 


loss 


are 




















hardened enough to carry the maximum loads often so 
much elasticity is lost that but very limited efficiency 
ean be expected in service. 


Testing the Consistency of Asphalt 


T has been pointed out by Hermann W. Mahr of the 

New York Standard Testing Laboratory, that success 
in the laying of asphalt pavements is probably more de- 
pendent on the proper consistency of the asphalt cement 
used to bind the mineral aggregate than on any other 
feature. The varied origins of modern bituminous 
cements have made the determination of their consist- 
ency the most important test applied to these materials. 
Formerly a few varieties of standard solid bitumens, 
quite uniform in character, fluxed with definite propor- 
tions of petroleum residuums of standard and specified 
composition, yielding cements of a desired consistency, 
formed the bulk of the asphaltic cements, but recently 
many paving bitumens obtained by distilling asphaltic 
petroleums to the consistency of cements, have come on 
the market. Proximate chemical analysis is of little 
value in fixing their origin, and the highway chemist 
is obliged to rely almost solely on determinations of 
consistency to ascertain their suitability. 

There have been used in the past a number of rough 
methods for determining the consistency of asphaltic 
cements, but the most generally used scientific deter- 
mination is by means of penetrometers. The first of 
these instruments was devised by Bowen, and was fol- 
lowed by machines working on the same principle in- 
vented by Kenyon and Dow. 

The machine consists essentially of a needle of speci- 
fied size fixed in a rod, the rod and needle being of, 
or loaded to, definite weights. A clamp of some nature 
holds the rod with the needle, allowing the latter to 
penetrate as nearly as possible without friction. There 
is a device for measuring the amount the needle has 
penetrated after it has been released for a specified time 
and again grasped by the clutch, and the penetration 
is expressed in hundredths of a centimeter. Penetra- 
tions are most commonly made at 25 deg. Cent. (77 deg. 
Fahr.) with the needle loaded to 100 grammes pene- 
trating for five seconds. 

In order to ascertain the extent an asphaltic cement 
will harden when chilled to 0 deg. Cent. (32 deg. Fehr.), 
penetrations are frequently made at this temperature 
with the needle loaded to 200 grammes, penetrating for 
one minute. Occasionally it is specified that cements 
shall not show more than a stated penetration at 37.7 
deg. Cent. (100 deg. Fahr.) or 46 deg. Cent. (115 deg. 
Fahr.), the needle being under a weight of 50 grammes 
and released for five seconds. 

The penetrometer here illustrated is an improved type 
designed by the New York Testing Laboratories. It is 
electrically controlled and timed. The drawing shows 
the electromagnetic clutch 
utilized for holding the rod 








able to finished articles 

The elasticity is measured 4 
in terms of resistance to per 
manent deformation. A mod- 
erately sharp pin is caused to 
penetrate a fixed depth and 
then is locked 

The relation of the edge of 
the point and the depth it is 
caused to penetrate has been 
earefully determined by dis 
creet experiments on extreme 
If the lat 
ter is quite perfect, no tear 


ly elastic rubber 
ing or permanent injury re 
suits, and the point will be 
ejected completely upon un- 
locking it. The extent of the 
rubber’s recovery after impos- 
ing this severe stress will then 
percentage of 


indicate such 


elasticity as will correspond 
with the older form of stretch 
test, 

The new test has the advan- 
tage of being applicable to the 
piane surfaces of finished arti- 

es and practically leaves no 
mark. 

The importance of the meas- 
urement of the hardness and 


visible 


elasticity of the rubber can 




















with its needle. The clutch is 
on a bracket sliding on the 
upright rod of the instrument, 
to which it may be secured by 
means of a_ set-screw. The 
weighted rod A, which holds 
the needle, is of steel, brass- 
clad. It through the 
openings in the thin German 
silver plates ( (C, and is part- 
ly inclosed by the concave 
poles B'B*? of the electro 
magnet. 

It will be noted that the 
plates are set so the rod does 
not come into contact with the 
poles of the magnet, and are 
rounded where they touch the 
rod, thus eliminating all frie- 
tion. The rod and needle 
weigh 50 grammes and are 
weighted to 100 and 200 
grammes by weights of 50 and 
150 grammes, respectively, 
slipped over the rod above the 
needle, and there fastened by 
set-screws. The penetration 
is measured, as in other ma- 
chines, by means of a rack and 
pinion, the latter being fast- 
ened to an adjustable hand on 
a dial. 


slides 











well be realized when it is — 


noted that when so vulcanized 


Measuring the hardness and elasticity of rubber. 





Machine with which asphalt is tested. 


(Concluded on page 238.) 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
The notices are inserted by special arrange- 
ment wiih the inventors. Terms on applica- 
tion to the Advertising Department of the 
ScIENTIFIC AMERICAN. 

Pertaining to Aviation. 

SPEED CONTROLLER FOR AEROPLANES. 
—A. B. Tuaw, 640 Park Ave., New York, N. Y. 
This invention provides means for controlling 
within predetermined limits, the speed of an 
aeroplane; provides automatic control; aug 
ments or diminishes the speed of an aeroplane ; 
and provides means for determining the action 
of the controller preliminary to landing. 


Electrical Devices. 

LIGHT UNIT.—A. D. Nasu, Tiffany Fur 
naces, Corona, L. I., N. Y. The improvement 
provides a light unit which includes an elec 
tric lamp and a decorative globe containing 
the bulb of the light and having its neck de 
tachably connected with an extension of the 
base of the lamp adjacent the bulb to leave the 
usual screw-threaded shank of the base wholly 
unobstructed for attachment to a socket. 

ELECTRIC WHIP.—H. C. Dixon, care of 
Dixon Electric Whip Co., Shreveport, La. An} 
object here is to provide means whereby an 
electric discharge may take place in such @ 
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be racked, such stopper being at the same time 
adapted to be screwed alternately to the inlet 
member and to the inner end of the tubular 
bung. 

COFFEE CLEARING COMPOUND AND 
PROCESS OF MAKING SAME.—J. Mortey, 
903 30th Ave., Seattle, Wash. The invention 
refers to a composition of matter or compound 
for the purpose of clearing coffee previous to 
drinking the same, and the object is the pro 
vision of a compound of the above character 
which will considerably improve the taste of 
the coffee. 

MAILING DEVICE.—J. M. Cruit, 304 
North St., Harrisburg, Pa. This invention re 
lates to inclosures for mail matter, and the 
main object thereof is to provide a sheet of 
such form as to adapt it for use as two dis 











to provide means whereby three different spac-| a simple, strong, inexpensive and efficient resil 
ings may be accomplished, one of which is|ient tire which will respond readily and uni 
equal to the ordinary spacing between letters, | formly to variation of loads thereon that may 
and the other two of which are respectively | be caused by the unevenness of the road or 
one half of the usual spacing and and one one| sudden obstacles that may come across the 
half times the usual spacing. wheel. 

PEANUT HULLER.—L. T. Litiey and R. C, HAME.—N. Kewusay, Evanavilie, Ind. This 
| LILLeyY, Gatesville, N. C, The inventioa is an|improvement relates to hanies for harnese and 
improvement in peanut hullers, and has for its| more particularly to means for edjustably con 
object the provision of a machine of the char-| necting the trace loops of hames, whereby to 
}acter specified, by means of which the nuts/| adjust the line of draft up and down on the 
| may be hulled and cleaned and delivered from | hames to accommodate the hames toe atiimals 
| the machine in a marketable condition. of varying size. 


Musical Devices. 

| VIOLIN BOW.—Frank J. STECKENREITER, 
| Calyer and Jewell Sts., Brooklyn, N. Y., N. Y. 
|The invention relates to musical instruments 
and has particular reference to the construc 
tion and musical effects of bows commonly used 
upon violins, cellos and the like. It improves | 
| the means for facilitating the renewal of the 
| hair, and furthermore, to provide a means for 
maintaining the hair in proper shape adjacent 
| the frog. | 

SOUND BOX.—E. H. KavrMan, 130 Clare 
}mont Ave., Bronx, N. Y., N. ¥. This invention 
relates to sound reproducing and recording in- | 
struments, and more particularly to a sound | sini ettieaiind 
|}bex having a stylus bar, a diaphragm, and We wish to call attention to the fact that 
means for supplying an air current to the/| we are in a position to render competent ser 


Designs. 


DESIGN FOR A BRACELET.—I. 
Address Morris Grossman, 309 Broadway. New 
York, N. Y. In this instance the ornamental 
design for a bracelet is shown in an edge view. 
a front elevation view thereof, and in a frag 
| mentary sectional view on a tine in the front 
elevation view. 


COHN, 





Nore.—Copies of any of these patents will 
be furnished by the ScientTiric AMERICAN for 
|}ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 








manner that the animal will experience a prick- 
ing sensation, which while being sufficient to 
urge him into greater activity is not suffi- 
It may be 
used in lieu of an ordinary whip for causing & 
horse or mule to move at e« faster pace, thus 


ciently intense to lead to injury. 


obviating the danger of injuring the animal. 


Of Interest to Farmers. 


SILO.—W. J. Top.Lirr. 


Address Cornie C. 


MAILING DEVICE. 


a wrapper for newspapers, etc. The blank may 
be formed from any desired material, of any 
size and of any weight. 

Hardware and Tools. 
SELF-LOCKING HINGE.—P. 


Moore, Unadilla, N. Y. The invention has for| 374 Empire Ave., Fort William, Ontario, Can 
its general objects to improve and simplify the} ada. The invention relates to hinges and to 


construction of silo door frames and door sec 


tions so as to be reliable and efficient in use, 
comparatively simple and easy to manufacture, 
and so designed that the door sections can be 


handled with facility. 


MACHINE FOR CATCHING BOLL WEE- 
BLepsogr, Jr., Shellmound, Miss. 
The inventor provides a machine for catching | 


VILS.—O. F 


boll weevils, having means for readily adjust 


ing the height of the pans which are held | is arranged to draw a fence wire against the | 


an automatic or self-locking hinge, and pro 


held by the hinge in an open or partially open 
position. 
ing members are provided, designed to be read 
ily thrown into and out of operation in order 
to hold the door in an open position. 

WIRE STRETCHER.—W. N. Rose, 3119 
| Virginia St., Houston, Texas. This stretcher 








yleldingly spaced apart to pass at each side bed back of & post in a manner to produce a trans 


the plant stems, the pans being pivoted _to| 


swing together laterally as occasion may re 
quire 
Of General Interest. 
VAGINAL SPECULUM.—L. 
Lexington Ave., New York, N. Y 


object of this invention is to provide a 


weighted speculum so constructed that in cer- | 
tain cases of rectocele, lacerated perineums, or | 


the like, it may be so adjusted as to hold 
itself in place without danger of slipping, as 
the ordinary speculum sometimes does. 

STREAM DEFLECTOR.—W. H. Dean, 4611 
Altoona St., Sioux City, lowa. The invention 
relates to stream deflectors for use in rivers 
and other waterways, and provides a deflector 
arranged to cause the current in the waterway 
to form a building current and to prevent the 
eurrent from digging into the shore or bank of 
the waterway. 

STAIN REMOVING COMPOSITION.—G. A. 
STEVENOT, 280 Baltic St., Brooklyn, N. Y. The 
invention provides a composition which may be 
readily put up in such form as to be especially 
adapted for household use. The composition 
will quickly and thoroughly remove stains of 
various kinds, iron rust and the like, without 
injuring textile fabrics and other material. 

TOE CALK FOR HORSESHOES.—W. Gor- 
DON, 1743 N. Sth St., Philadelphia, Pa. The 
invention relates to improvements in calk at 
tachments for horseshoes and has for an ob- 
ject to provide a simple construction which can 
be easily applied to and removed from the 





TOE CALK FOR HORSESH OES. 


horse's hoof, and will, when in place, be se- 
curely held against displacement in any direc 
tion and wil! embody means which will aid in 
the adjustment of the attachment to hoofs of 
diferent size and shape. 
RACKING DEVICE FOR VATS.—A. 
GRerpo, 1 Rue Saint-Claude, Paris, France. 
This device is particularly for the purpose of 
fitting to the lower or inner end of the draft 
tube inlet member and cup-shaped stopper, 
members being adapted to retain the 
Greater part of the solid substances which 


Drosin, 1666) 
A particular | 


| Verse bend in the wire partly embracing the 
|} post. The wire is then secured by a tie or an 
chor wire fastened across the front of the post. 











WIRE STRETCHER. 


the bars being connected by chains with a ver 
tically rocking lever that is placed with its 
front end against the front of the post. A 
brace bar is pivoted to swing against the post 
to hold the wire under strain while being tied. 


Heating and Lighting. 

SIPHON BLOWER.—J. L. Hovwston, 21 
Mill St., Poughkeepsie, N. Y. This invention 
has reference to siphon blowers or material 
ejectors especially adapted for furnaces, econo 
mizers and the like, whereby ashes, soot, fine! 
coal and other material can be discharged | 
quickly, effectively, economically, and with a| 
minimum of labor. | 

ELECTRIC HEATER.—E. B. 
WILLARD WALLAcE. Address the latter, 121 
N. 5th Ave., Louisiana, Mo. This invention | 
provides a device by means of which water or | 
other liquids can be heated in a minimum} 
amount of time with a minimum amount of 
electrical energy. The device may be used as 
a heater for general purposes, not only for 
liquids. 


| 
' 
| 


Household Utilities, 
FOLDABLE WARDROBE.—Frances Mac 
DANIEL, Oceanville, Maine. This invention pro 
vides a wardrobe more especially designed for 
use in camps, small rooms and other places, 
and arranged to permit of readily folding it to 
form a small bundle for convenient shipment 
from one place to another and to allow of 
quickly setting it up whenever it is desired to 
use it. 

LEAF FOLDING MECHANISM FOR 
TABLES.—A, Renzerri and L. Renzerti, 302 
BE. 44th St., New York, N. Y. The invention 
relates particularly to means for folding the 
extra leaves provided therefor. It provides a 
mechanism for unfolding and again folding the 
extra leaves of the table when the permanent 
parts of the table are moved back and forth 
in an opening and closing movement. 


Machines and Mechanical Devices. 
TYPE WRITING MACHINE.—S. M. MAny, 
Greenville, W. Va. The invention relates more 
particularly to type writing machines, includ 








Might be found in suspension in the liquid to 


ing variable spacing means, the object being 


tinct envelopes for letters, as a return envelope | RECORD DISK.—A 
combined with the outgoing envelope, and as| Lane, New York, N. Y. 


The stretcher includes toothed hook bars to lie | 
at the sides of the post and engage the wire, | 


sound waves produced by the 
whereby the sound waves produced at th 
diaphragm by the stylus bar are intensified. 


ETTLINGER, 


and accurately centering the opaque recor¢ 
disk on the centering pin of the revolving plat 


H. Ropinson, form of the graphophone. 


Pertaining to Recreation. 


| 
| 
COMBINED SPONGE CUP AND CHALK | 
vides a construction whereby a door may be! }J}OLDER.—E. 


SCHLOSSBERG, 1007 Metropoli 
|} tan Ave., Brooklyn, N. Y¥., N. ¥. The inven 


| holder combined, in which the holder is detach 


forms a retainer for the sponge within the cup 
| whereby the same cannot be detached from the 
cup unless the holder is removed. 


Prina, 101 Summit Ave., West Hoboken, N. J 


This invention has particular reference to that | 
character of devices employed generally at pub- | 
lic amusement places and involving a certain 


|} element of chance. It provides a device of un 
usually attractive form because of the repre 


sentation of a baseball diamond and field, and 


provides in connection therewith peculiar elec 
trical connections. 


| 

Pertaining to Vehicles. 

| SHOCK ABSORBER.—C. J. Anperson, Mel 
|rose, Ore. The invention relates to improve 
| ments in shock absorbers for vehicles and has 
for its object to check and prevent shocks and 
jolts due to excessive vibration and oscillation 














SHOCK ABSORBER, 


of the body member of a spring supported vehi 
cle incident to the wheels of the vehicle pass 
ing over uneven places or obstructions in a 


running motion to the vehicle. 

DRAFT WHEERL.—W. L. OLson, 246 Massa 
chusetts Ave., Detroit, Mich. Mechanism ts 
provided adapted to be quickly mounted on the 
rear axle of a motor car in place of the ordi 
nary wheel, or to be demounted therefrom, and 
wherein the mechanism is so arranged that the 
power of the motor is transmitted to the wheel | 
at a considerable reduction in speed, thereby 
increasing the traction power of the motor) 
and the vehicle in like proportions. 

ELECTRIC DOOR UNLOCKING AND} 
OPENING AND CLOSING MEANS FOR AU-| 
TOMOBILES.—K. W. Kurrz, 39 The Mowry, 
Syracuse, N. Y. This invention pertains to door | 
opening and closing means especially adapted 
for automobiles or other vehicles, whereby the | 
driver can, by the mere closing of the circuit 
switch, cause the door or doers to be opened or 
closed without the necessity of the driver leav 
ing his seat. 

AUTO ATTACHMENT.—H. Kerrier, Devils! 
Lake, N. D. The main object in this case is| 
to provide means for preventing the axle end, 
or any part of the automobile, from touching 
the ground in the event of a wheel coming off; 
and among other objects one is to so céuateuel | 
the said means as to serve as a runner, in the) 
event of a wheel coming off, whereby the auto 
mobile may be hauled to a suitable place for! 
repair. 

RESILIENT TIRE.-li. Haus, Pope Valley, | 
Cal. The object of this invention is to provide 


| 


This invention relates 
to graphopkones and similar machines, and its | 
object is the provision of a new and improved 
record disk provided with means for quickly 


| able from the sponge cup, and which holder 
| 
} 
| 


THe Mopet T Forp Car. 


diaphragm | vices in every branch of patent or trade-mark 


e| work. Our staff is composed of mechanical, 
electrical and chemical ‘experts, thoroughiy 


80 Maiden trained to prepare and prosecute all patent 


applications, irrespective of the compiex nature 
of the subject matter involved, or of the spe 
clalized, technical, or scientific knowledge re 
quired therefor. 
i We also have associates throughout the 
world, who assist in the prosecution of patent 
| and trade-mark applications filed in al! coun 
| tries foreign to the United States. 
} Monn & Co. 
Patent Solicitors, 
233 Broadwey, 
New York, N. Y. 


It provides a hinge in which lock-| tion provides an inexpensive sponge and chalk| Branch Office: 


625 F Street, N. W., 
Washington, D. C. 





NEW BOOKS, ETC. 


.|THe War Terror. Further Adventures 
With Craig Kennedy, Scientific Detec- 


ELECTRICAL AMUSEMENT DEVICE.—W. 


tive. By Arthur B. Reeve. New York: 
Hearst's International Library Com- 
pany, 1915. S8vo.; 376 pp.; illus- 


trated. Price, $1 net. 

This is not a book on the war, and has. in fact, 
very little to do with wer. It is a loosely threaded 
string of detective stories in which crimine! and 
captor call all the resources of modern science to 
their aid. The ultra-violet ray, the spinthari- 
scope, the smoke helmet, the microphone, elec- 
| trolysis and psychanalysis follow one another 

through the pages in rapid succession. The coi 
| lection is readable and more or leas instructive, 
though the tense atmosphere of the ideai mystery 
tale is lacking. Some of this lack may be due 
| to the author's practice of giving the clue to the 
| secret in his chapter heading. 
Practica, SHorp Mecuanics anp Marta- 








* pematics. By James F. Johnson. New 
York: John Wiley & Sons, Ine., 1915. 
12mo.; 130 pp.; illustrated. Price, 


| $1 net. 


| This new volume in a technical serivs for voca- 
tional and industriai schools is well adapted to 
| forward the progress of the student in the simpler 
branches of applied mechanics and relaied math- 
ematics, in so far as these branches come into 
| contact with actual shop conditions. The expe- 
| rience of the author, both in shop practice and in 
teaching, is a guarantee of the close correspon- 
| dence between his instructions and the student's 
| real needs. He endeavors to dispel the element 
of mystery in which shop mechanics are usually 


Ryce .and| read, and also to provide an easy and uniform | shrouded, and his effort is crowned with « grati- 


fying measure of success. 


Its Construc- 
tion, Operation and Repair. By Victor 
W. Pagé. New York: The Norman W. 
Henley Publishing Company, 1915. 306 
pp., cloth; over 100 specialiy prepared 
diagrams and halftone illustrations, two 
folding plates. Price, $1. 

Many general treatises on the automobile have 
been written, but this probably is the first time 
that an entire publication has been devoted to an 
exhaustive description of one particular car; 
but this is undoubtedly justified, and desirable. 
because of the large number of these cars that are 
in the hands of the public, and especially those 
who care for their own cars; and these are just 
the ones who should thoroughly understand the 
mechanism they are handling. The book ts 
written by a mechanical engineer who has owned 
and driven one of these cars for a number of years 
and understands them intimately, both theo- 
retically and practically; and he knows just what 
information other owners seek and should have. 
The majority of the illustrations have been pre- 
pared by the author himself, so they can be reiled 
on to show clearly and accurately the pcints de- 
scribed, and they cover practically every portion 
of the mechanism in considerable detali. Besides 
covering the why and wherefore of every part of 
the car, simple and clear instructions are given 
for adjusting, overhauling and repairs, as well az 
hints on driving; and the book would certainly 
prove & money saving investment to every owner 
of one of these cars. 
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Chain Screen Doors for Oven and 
Furnace Openings 
(Concluded from page 233.) 
arrives before the 
protecting the fur- 


glowing with heat 


chain screen shield, 
nace it pushes boldly through the same. 
When once the truck and its pot 


| passed through the chains the latter close 


have | 


| together, protecting the workmen from the | 
radiant heat and the new pot from drafts | 
of cold air. 

The work of setting the new pot and 
walling it in is then performed with this| 
transparent shield intervening between 
the men and the glowing masses, insuring | 
}comfort and consequent rapidity of the 
| operation, and the avoidance of consider- 
takes 


jable cooling, which always place 


| where the old forms of sheet iron shields 
and doors are used. 
great a 


Glass workers all know how 


heat rushes from the uncovered furnace. | 


Measured on the thermometer it shows a 
temperature of over 600 degrees, yet when 


H 
i} lone of se chain screens is placed i 
| Che Standard of Value and Quality j one of these chain creens is placed a 
| Nie oid |front of the opening the temperature is 
i lowered to such an extent that one may 
i H E ASK YOU 7.) JUDGE |hold his bare hand within an inch of the 
1 ~ rotecting transparent screen without 
i THIS CAR BY ITS |! aston 
| danger or discomfort, 
i il QUALITY ALONE | 
ih 
ii : 
1 ii The Paige “Six-46”’ sells for the astonishingly low figure | 
til Paige 7 | , ee "> 
| i of $1295. That, in itself, is impressive | Testing the Consistency of Asphalt 
| 1 But, quite irrespective of price, we want you to see this Concluded from page 236.) 
i | six cylinder car—examine it—ride in it-—and judge it The counterweight and spring, used in 
| i from a standpoint of Quality only | the previous types of instruments for hold- 
il | lt is by no means difficult to manufacture a car for a price | ling the rack in place, are dispensed with. 
" il | It is, however, quite a different thing to produce a motor car of one | The pinion shaft has an additional gear 
’ i Hh hundred point excellence and st maintain a selling price to the | |} wheel. This gear is in mesh with a worm 
- | HI aneumer witch is not prohivitive lon a shaft at right angles to the first, the 
- HT In building the Paige “ Six-46 as in building all Paige cars past and |}worm shaft being driven by means of a 
= | oe | milled head at one side of the dial. By 
args © ue 1 4 ality 
- ut | ‘ 4 ar lu turning the milled head the rack may be 
1 So, we urge you to see $ car because tt isa good ca P 
= i raised or lowered and accurately set on 
A r i ‘ta u to miy i Ww } sO ° Onc ce t c use . . 
- We urge » ' t t with absolut nfider becau t ltop of the rod. In setting the needle on 
H bears the Paige name plate—an enduring guarantee of fair J r f 
alt! dealing and honest manufacturing ! | the surface of the sample, the latter is 
= | | first raised to within less than a milli 
. passenger passeng ‘ ‘ we , 
| Six-46 $1295 Six 36° $1095 | noter of the former. The rod is then 
. H I abriolet, $1600—Sedan, $1900—Town Car, $2250 forced down by the rack until the needle 
= | | Teer COes ae ; See Naeem? |touches the surface of the asphaltic 
| The Paige-Detroit Motor Car Co. | } coment. 
1210 McKinst: ., Detroit, Mich. aap ‘ , 
| ly eee pice | | | While setting, the rod is held by the 
= || |} magnet, the electro-magnetic force being 
i HA un nanll | 
({! overcome by that exerted by the rack. 
2 feanennenye { | T oeu.2 . , | 
| This device and method of procedure en 
canbe “ At. - - 4. + - - jable very accurate settings of the needle} 








Tear it out when 
2 attended to 












No need now to let cement 
floors in factories, schools, 
warehouses, theatres, etc., 
wear away under heavy traf- 










The 
ROBINSON 


and rack to be made. The sample is placed | 
on a movable shelf which can be rapidly | 
cleaning of the needle. 


lowered to allow 


In order to set the machine in a vertical | 
position. a plumb bob and adjusting screws 
A small 


electric lamp, fastened to the top of the 


are attached to the penetrometer. 


standard and in series with the electro- 
magnet, indicates when the current is on. 
The instrument is wound to be connected 
to a 110-volt direct-current circuit. 

It is claimed that the use of the electro- 
magnet clutch precludes the shock or dis- 





fic. No more holes, no more 
patching, no more trouble- 
some dust 

By applying AGATEX, you 
chemically convert the floors 
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important engagement and valuabl le are lost in 
et filled with dead memorandums the Robin into hard, wear-resisting, non- | 
her » a page ach note on a dusting surfaces Saves ex- | 
tear ut when it to be of value pense of continual patching | 
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Aper A splendid article for adver : 
complete with extra pad, postpaid, Application easily made with 
1 on cover 2e extra; new fillers, l0c long-handled brush. Cost very 


moderate 
Write today for full informa- 
en including illustrated book- 
let 
The Trus-Con Laboratories 
528 Tras-Con Bidg. Detroit, Mich. 


to Vest pock size 4 coupons to a 
e with two extra pads, postpaid With 
0. ORDER NOW 


Dept. A Westfield, Mass. 


















fur . ranch, shop, to 
xeavate, hoist, irrigate, can he 
fat in Gallowa, engines from 1 1 
t 16h. p Alletyles. 200 


000 cus 
tomers testify to quality. Prices 
from !-}te 1-2 what's weuvally 


bed. Low freight 
orGin GALLOWAY COMPANY 
Fox lust WaATRRLOO, Lowa 














|}operated by hand. 
| by pressing a button. 


| placement of the machine, due to a clamp 


The circuit is broken 
To eliminate the 
time error of the observer, a Sieman’s in- 
termediate relay with time-limit is used. 
The penetrometer is placed in the circuit 
with one side of this device, and the light- 
ing circuit passed through a switch and 
the relay electro-magnet. On breaking the 
current through the latter, the penetro- 
meter circuit is broken and automatically 
made at the end of five seconds. 


The Current Supplement 


A VALUABLE 
issue of the 


article in the current 
ScIENTIFI 


SuPPLEMENT, No. 2071, for 





ne ee nate Books of Instruction and Reference 


Concrete Pottery 








r pedia of Formulas 
RB and Garden Furniture—Scientific American Reference Book 
JE. have recently issued a new cataloguesof scien- Exper 1! Science —Haady Man's Workshop and Laboratory 


MUNN & CO., Inc., Publishers Woolworth Bidg., New York 


FOR THOSE WHO CANNOT AFFORD | 


A FOUR-YEAR ENGINEERING COURSE 


can supply these books, or | 
. _ Steam and Machine Design 
sa yt nel ~ Applied Electricity 
, Applied Chemistry 


tihe and technical books. which contains the titles 
and descriptions of 3500 of the latest and best 
books published, covering the various branches of the arts, 
scences and industries 

@ Our “Book Department 
any other scientific or technical books published, and for- 
ward them by mail or express prepaid to any address in 
the world on receipt of the regular advertised price. 


@ Send us your mame and address and « copy of this Applied Leather Chemistry 
catalogue will be mailed to you free of charge One-Year Machine Construction 
Courses in Carpentry and Building 


MUNN & CO.,, Inc., Pubdlishers 
Scientific American Office, 233 Broadway, New York 


Tanning | 


Low Tultion. Write now for Dlustrated Catalog 
Examinations and laterviews, September 17 
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cooked 
certainty in fowls and pigeons by feeding 
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benefits attained are surprisingly great, 
The article on this subject in the present 
issue gives an interesting account of some 
of these works, together with a number 
of excellent illustrations. The article on 
the experimental study of the mechanism 
of writing deals with some investigations 
made in the interest of the new science 
of experimental pedagogy. The valuable 
paper on military explosives is concluded, 
Some notes on agriculture in Germany, 


}and facts about the potash industry of 


that country give interesting details. For 
a long time efforts have been made to de- 
vise some system of signaling to and be 
tween vessels at sea, using the water as 
instead of the air, to warn 
considerable pro- 


a medium, 
them of dangers, and 
gress has been made. There is an excel- 
lent!y illustrated article telling about va- 
methods and experiments, and 
describing the operation of some recent 
devices. The care of exceptionally bright 


children takes up an important educa- 
tional question that should receive more 
attention by the public. Balata 


gum has become an important substance 


careful 


in several lines of industry, being to some 
extent a substitute for caoutchouc. There 
is an illustrated description telling how 
this material is gathered in the interior 
of South America and brought to market. 
The electrostatic ore separation is a com- 
process, and the article 
treating of the describing 
methods of operation will be of interest 
generally. Another valuable article de- 
scribes the efforts that have been made to 
substitute artificial light for sunlight in 
the treatment of surgical tuberculosis, and 


paratively new 
process and 


a number of typical cases involving this 
method of treatment are discussed. 


The Vitamines, and Their Impor- 
tance for the Maintenance 
of Health * 


U NTIL recently it was thought possible 
/ to determine the value of food from 
fats, carbohy- 

This view is 


erroneous, as much disastrous experience 


its content of proteids, 


drates, and nutrient salts. 


has proved. 

It is necessary to take account also of 
certain substances, which are called vita- 
mines because of their importance, and 
even indispensability, to life. Their pres- 
ence in food was detected, not by refined 
methods of chemical analysis, but by the 
study of certain diseases, especially beri- 
beri. 

Beri-beri is endemic in all communities 
which are fed entirely with hulled rice, 
sago, and white bread. The first symp- 
tom, loss of appetite, is followed by in- 
fatigue, diarrhoea, and loss of 
weight. Then paralytic symptoms 
and muscular atrophy, beginning in the 
lower limbs, enlargement of the right side 
of the heart, difficulty in breathing, blue 
ness of the skin, scanty urinary secretion, 
edema, and finally death, after a few 
weeks or months. The disease is never 
accom- 


creasing 
come 


contagious, due to bacteria or 
panied by fever. It is rather, as we now 
know, a chronic disturbance of nutrition, 


caused by a diet deprived of vitamines, 


and it is quickly cured by food rich in 
vitamines, such as fresh vegetables, raw 
fruit, raw milk and eggs, and raw or half- 
meat. It can be produced with 
them exclusively on white bread or pol: 
ished rice. Birds thus fed exhibit typical 
symptoms of beri-beri and soon die, ul- 


less bran, beans or some other similar 


AMERICAN | article is added to their diet. 


In countries where rice is the principal 


llth, 1915, is on the measurement of the! food beri-beri first appeared when it be- 


| distances of the stars, and reviews in an| came customary to remove the unsightly 


unusually interesting manner the efforts of | reddish brown hull and polish the grain 


early 


describes the modern methods employed in! disease 
While the irriga-| where 
being carried out in this| dark flour made of whole grain. 


this important work. 


tion projects 


astronomers in this direction, and| to glossy whiteness. 


In the same way the 

Europe when and 
substituted for 
An epi- 


appeared in 


white flour was 


country are generally supposed to be of| demic of beri-beri among Norwegian fish- 
exceptionally great extent, it may be news| ermen was caused by using bread made vf 


to many that the work of the government 


engineering difficulties anything that we} 


bolted rye 
jin India far exceeds in magnitude and| bread. 
| | 


flour instead of whole rye 


ts a — . ——— 


| have yet attempted; and the areas in that); , Condensed from Dr. Reinhardt’s article 1® 
Pratt Institute, (Dept. S) Brooklyn, N.Y, {country that have been reclaimed, and the | Prometheus. 
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Refilling 


Feature 

LY This Lever 

is an addition 

to the standard 
fountain pen to 
facilitate refilling with 
ink. Simply raise the 
Lever, insert pen-point 
in ink, snap the Lever 
down, and the barrel 
is immediately refilled 
from any clean supply. 


**The Lever Locks’’ 


WATERMAN SIDE 
m Z 


ATERMAN’S 

Ideal inevitably 
increases writing effi- 
ciency. It provides a 
clean and convenient 
writing implement that 
is always with you. 
Holds a liberal supply 
of ink, ready for hur- 
ried note-taking in the 
lecture room, lengthy 
essays, or the require- 
ments of constant busi- 
ness service. It saves 
the distracting dip, dip, 
dip. This type pen also 
has the security screw- 
lock cap for additional 
safety in carrying. The 
characteristics of every 
hand can be technically 
fitted. One Waterman’s 
Ideal will last you for 
many years. 


Buy the Genuine 


If It isn’t an Ideal, It isn’t aWaterman’s 
$2.50, $4.00, $5.00 and up 
Ilustrated Folder Sent on Request 


| tendency to convulsions. 
|dren are practically free from 
| these diseases, 
}and kill many children fed on boiled cow's 
| milk. 
| meat, eggs, fruit and vegetables, are thor 
|oughly wholesome and rich in vitamines 


| pletely by cooking. 
{used as food should be crushed or ground 
}and eaten whole, including the hull, which 


do not hang together. 
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the proteids, fats, lipoids and 


In all grains the vitamines, as well as 
nutrient 


salts, are found in the outer layer, imme-| 


diately under the cellulose hull. 


When 


the hull and the bran are removed all of | 


these valuable substances are lost. The 
bran is fed to animals, which need it less 


|} than human beings do. 


The structure of maize is like that of 


| other grains. Persons who live almost en- 
tirely upon hulled maize, spoiled by being 
kept in a damp place, are subject to a 
chronic poisoning, which is indicated by 
indigestion, foul mouth, diarrhea, cuta- 
neous eruptions and severe nervous symp- 
toms which resemble those of beri-bert. 
Tremors, cramps, paralysis, @dema, ex- 
haustion and death follow, unless fresh 
whole maize, fruit, vegetables, and pota- 
toes are added to the diet. 
disease which is known in Italy as pel- 
lagra. In southern Italy and northern 
| Africa a very similar disease, called 
| lathyrism, is caused by an almost exclu- 
| sive use of spoiled peas as food, and is 
|eured by fresh vegetables and fruit, raw 
| milk, ete. 
| The longest-known disease caused by 
| deprivation of vitamines is scurvy, which | 
|was formerly common on long sea voy- 
| ages, in war, in besieged cities, and in | 
cases of failure of the potato crop. Scurvy | 
begins with pallor, painful swellings in 
legs, inflamed and putrid gums, palpita- 
tion and weakness of the heart, dispnoea, 
emaciation and muscular atrophy, which 
are followed by hemorrhage, ulceration, 
diarrhoea, edema and death. A complete 
cure can be effected in two weeks by ad- 
| ministering green vegetables and fresh 
fruit. The lives of thousands of sailors 
| have been saved by lime juice. Scurvy is 
caused by the exclusive use of dried vege- 
table substances, including grain, flour and 
bread, sterilized and preserved meat and 
milk. A variety of the disease, called in- 
| fantile scurvy or Barlow's disease, is pro- 
duced by feeding infants on sterilized | 
milk. The symptoms are similar to those} 
of scurvy in adults. A cure can be effected 
in two or three weeks by feeding raw | 
milk, fresh vegetables or fruit, the juice} 
of grapes, oranges or lemons, and the 


| freshly expressed juice of meat. 


Boiled milk, and especially repeatedly 
heated milk, cause also that peculiar mal- 


| nutrition of the bones in children that is 


Breast-fed chil 
both of 
nearly all 


which attack 


Milk and all other food, including 


only when raw. The vitamines are de- 
stroyed partially by drying, and more com- 
All grains and seeds 


contains, in addition to the proteids, fats 
and nutrient salts, the vitamines which 
are so important for the preservation of 
health. 


[While the statements of this writer are | 
in the main correct, there are some that 
Beri-beri is said to 
be caused by excluding the hulls of grain, 
which contain the vitamines, but vita- 
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Ask your dealer to show you this new Pocket 
Self-Filler and the Regular and Safety Types 


L. E. Waterman Company 
173 Broadwey, New York 





We make special Counters to meet uire- 
ments of any machineof any capacity. Tell us 

your needs. 
S. A. GANCHER, A.A.M. CO. 
New York 








Write 
on letter- 
head for free 
trial sample. 


Lead Pencil Co. 


American 
217 Fifth Avenue New York 




















| operate, 
' 


|mines are destroyed by cooking, so there 
|would appear to be little difference in| 
food value between white bread and whole | 
| wheat bread, or between boiled brown| 
|rice and boiled white rice, as far as| 
| vitamines are concerned. Also if pellagra | 
results from the use of spoiled maize, it| 
would appear of little consequence whether | 
it was hulled or not.—Note by Editor.] 


A Road Surface for the Automobile 


Wheel | 





W. Va., has patented No. 1,144,540 as} 
| an emergency device, a casing in advance 
lof a traction wheel;and containing a tape 
| whose end may be attached to the wheel 
| so that forward rotation of the wheel will 
draw the tape out from the casing and 
form a surface on which the wheel can 





ETER F. HABERSTICK of Wheeling, | . 


|} known as rickets, and they increase the | ~~ 
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“Will I be hale and hearty 


when I’m old ?’’ 


If even now—when you should be in your prime—the cares and anxi- 
eties of daily life bring periods of lassitude, of weariness and of exhaustion, 
what of your health in the future? How can you hope to have the vigor 
of youthful buoyancy you see in so many hale old men who enjoy life so 
thoroughly, if you neglect to make good the over-draughts on your 
body and nerve strength? 


Thousands of your fellow men and 
women have found the answer in San- r ? 
atogen. For making good the over- / 
draughts upon nerves and vitality and 
for rebuilding waning strength, Sanatogen 
is used by physicians the world over, 
with results that have prompted more 
than 21,000 of them to write letters of 
hearty commendation. 


For Sanatogen is a pure, natural food- 
tonic—not a medicine—is as harmless to 
the old as to the young—just concentrated 
material for building and conserving 
strength and vitality. That explains, for 
instance, why Dr. Ernest Ott, late King 
Edward’s private physician, wrote: 

“lL have been using Sanatogen for a 
number of years in my practice with ex- 
cellent results. ese results have been 
notably good in the case of elderly peo- 
ple when it was desirable to build up the 
strength, to stimulate bodily functions 
and to improve the circulation of the 
blood.” 

And there are hundreds of famous lay- 
men in the forefront of public life who 
praise Sanatogen as a giver of new 
strength and vitality. For example, John 
Burroughs, the venerable naturalist and 
author, wrote: 

‘Tam sure I have been greatly bene- 
fited by Sanatogen. My sleep is Fifty 

per cent. better than it was a year ago, 

and my mind and strength are much 

improved.” 

When Sanatogen has helped so many, 
you can begin to realize what wonderful 
help it offers you in keeping “hale and 
hearty.” 

Sanatogen is sold by druggists f 
everywhere in sizes from $1.00 up | 
Grand Prize, International Congress n j 
of Medicine, London, 1913 










































SA N-A'T:O G E-N 


ENDORSED BY OVER 21,000 PHYSICIANS _. 





for Elbert Hubbard’s new book—* Health in the Making.” Written in bis attractive manner 
and filled with his shrewd philosophy, together with capital advice on Sanatogen, health and content 
ment. It is FREE. Tear this off as a reminder to address THE BAUER CHEMICAL COMPANY, 
28-G Irving Place, New York. 
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Keep rain and snow 
out of concrete walls 


Concrete is full of small holes—that’s 
the cause of rain-soaked, stained and 
cracked walls. 


Look at the house on the left. It shows 
the blotchy, hair-crack effect of weather 
on uncoated concrete. Not only un- 
sightly, but means damp walls. 


Bay State %*=Coati 

y e Cement oating 
prevents allthis. It seals the pores of the con- 
crete or stucco, making the walls absolutely 
weatherproof. 

As shown on the house tg the right,“‘Bay State” 
waterproofs and beautifies without losing the 
distinctive texture of cement. You can get 
“Bay State” in white and a variety of beautiful 
tints. As an interior finish, too, it is without 
an equal. 
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If your house is concrete, stucco or brick, 
or if you're going to build, send for the 
Bay State Booklet No. 10 and tint card. 


WADSWORTH, HOWLAND & CO., Inc., Boston, Mass. 
Paint and Varnish Makers 
New York Office: Architects’ Building 
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LEGAL NOTICES 


PATEN' TS 


have an invention which you wish to 
you can write fully and freely to Munn 
& Co. tor advice in regard to the best way of 
obtaining protection Please send sketches or a 
invention and a description of 


patent 


model of your 


the device explaining its operation 


All 


Our vast 


communications are strictly confidential 
extending over a period of 


enables us In many cases 


practice 
more than sixty 
in regard to patentability without any 
Our Hand Book on Patents 
request. This explains our 
methods, terms, ete.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


233 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


year 
to advise 
ex pense to the client 


# sent free on 





Classified Advertisements 


Advertising in thie column is 75 cente « line Ne 
leas than four Dor more than 12lines accepted. Count 
seven words to the line All orders must be accom- 
panied by « remittance 


BUSINESS OPPORTUNITIES 
AVOID Knee joint diseases, work comfortably by 
wearing Patent Knee Cushions. Beneficial to all who 
work in a kneeling position on cement, tile and hard- 
wood finishes. J. Hennessy, 159 W. Illinois, Chicago 


PRINTING BARGAINS for September—.50€ bond 


letterneads OO envelopes, 500 billheads and 500 
business cards, all for $5.50. cash with order. Write 
plainly Monitor Press, Morrisville, Pa 


INVENTIONS MARKETED 


THIS COMPANY'S Principal Business is to de- 
velop for the market original and patented products 
of its own Laboratories. Its Sales Department will 
onsider outside patented inventions. Send copy of 
patent with stamps for return. McCormick Labora- 
tories, McCormick Manufacturing Co., Dayton, Ohio. 








INQUIRY COLUMN 


CAREFULLY. You 
classes of articles 
you manufac- 
we will send 


READ THIS COLUMN 
will find inquiries for certain 
aumbered in consecutive order. If 


ture these goods write us at once an 
you the name and address of the party desiring 
the information. There is no charge for this ser- 


vic In every case it is necessary to give the number 


of the inquiry. Where manufacturers do not re- 

@pond prompt! the inquiry may be repeated. 
Monn & Co.. Inc. 

nouiry No. 9429 Wanted the name and address 





manufacturer of a machine for bleaching beeswax. 





Inquiry \ 9430 Wanted the name and address 
wf « ufaeturer who can supply machinery for 
produc ng soluble coffee 

Ing y No. 94231 Wanted to purchase a mold for 


shaping ‘cad piercing beads made of rose leaf of the 


~onsistency of dough 

Inquiry No. 9 , Wanted the name and address 
of am enufact turer of watch glasses 9 inches in diam- 
eter 


Inquiry No. 943 Wanted the name and address 
of a manufac ture r of a material such as is used by gas 
le makers The material is used to cover the 
wire frame that supports the mantle at the top and 
is used to protect the wire from the flame or heat of 
the mantle 





Inquiry Ne. 94! Wanted the name and address 
ofa manufac turer of special pins, 1/16 of an inch in 
diameter and \ of an inch long, the pins to be made 
*f bone 

Inquiry No. 94 Wanted the name and address 
of a manufacturer who can furnish grinding machines 
for the holiow grinding and finishing of razors Up- 
to-date machines wanted 

Inquiry No Wantet the name and address 
of a manufacturer of rat traps having a receptacle 
attached into which the rat drops and drowns. 


ASE 


Inquiry No. 9437 Wanted the name and address 
of a concern that can make an oil or grease gun. 
West preferred. Must be able to make in quantities 


of 10,000 

Inquiry No. 9438 Wanted the name and address 
of « manufacturer of light aluminium sheets, smal! 
tubing, reds and wire, also aluminium solder. 

Inguiry No. 9439. Wanted the name and address 
of a manufacturer of a knitting machine which was 
on the market some years ago. The name of the 
machine was the Bickford Machine. It was a hand 
knitting machine, weighing about 15 pounds. 

Ine qui y No. 9440 Wanted the name and address 
of a concern selling Dr. Young's E-Z Sanitary Beit. 

Inquiry No. 9442 Wanted the name and address 
of @ manufacturer of a machine for cutting skeins of 
cotton and wrapping each bundle around the middle 
with wire A machine of some such kind is used in 
the brush trade for wiring and cutting to length the 
bundles of bristles for paint brushes. 

inquiry No. 9443. Wanted the name and address 
manufacturers of fuel oil burners and fire wall 
equipmeny, suitable for a maximum quantity of water 
evaporation in a locomotive firebox of the following 
dimensions: 2 between door and flue sheet, 3' be- 


tween grate level and crown sheet, 3' between side 
walls 

Inquiry No. 9444 Wanted the name and address 
of a manufacturer or patentee of a glass preserving jar 
made for use with air pumps for creating a vacuum 


Inquiry No. 9445 Wanted the name and address 
of a manufacturer who can make a combination 
pencil holder and point protector 

Inquiry No. 9446 Wanted the name and address 
of a manufacturer who can supply machinery for auto- 
matically wrapping cigars in thin imported tissue 
paper having the ends tightly wound and curled 
Would consider pure hase of machines or patent rights. 

Inquiry No. 9447 Wanted to buy patented article, 
which is needed in every home, with a possible view 
to manufacturing and distributing. 

Inquiry No. 9448 Wanted to ie in touch with 
manufacturers Who can make small gasoline motors 
and parts thereof ust be able to handle consid- 
) orders with expedition 
quiry No. 9449. Wanted the name and address 
manufacturer who is prepared to build a new 

ry simple stationary engine with or without 
“iucer. 

inquiry No. 9450. Wanted the name and address 
of & manufacturer whu can build a light simple mo- | 
tor for light automobiles and for portable farm work. 

Inquiry No. 9451. Wanted the name and address of | 
a manufacturer of -~ for making egg albumen. 

Ingutry No. 9452 Vanted the name and address 
of @ manufact urer ma sine machinery for the produc- | 
tion of Taanic Acid from the Mangrove plant. 

Inquiry No. 9453. Wanted the name and address 
of a maker of a mac hine for washing and r 
bristles; also for ling, 





ane 


“ " p 





aseorting bristles. 


|} tend to make 


| if a telephone 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat 
ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re 
ferred to experts The full name and address 
should be giver on every sheet No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 


and will be mailed on request 


(13073) H. T. W. asks: Although I have 
access to five sets of encyclopedias and six astron- 
omical textbooks, I am unable to find out the 
candile-power of the moon. Are you able to give 
me information on this point? If so, I shall be 
most grateful to you. A. We have never seen the 
candle-power of the moon given in any textbook. 
An approximation may be had by comparison 
with that of the sun. Young's ‘‘Manual of Astron- 
omy.’ (which we send for $2.50) Sections 210 
and 265, gives the light of the sun as compared 
with that of a standard candle at the distance of 
the sun as 1575 x 10”. or 1575 followed by 24 
ciphers. The moon's light varies greatly because 
of the variation in the transparency of the atmos- 
phere. The estimates for the full moon at its 
brightest vary from 1/300,000 to 1/800,000 of 
that of full sunlight with the sun overhead. The 
figure usually taken is that of Zolliner, 1 /618,000, 
or in round numbers, 1/600,000. On this basis 
the full moon gives 2625 x 10" times as much 
light as would be given by a standard candle at 
the distance of the sun from us. If the candle 
were at the distance of the moon ite light would 
be increased about 160,000 times, and the moon's 
light would then be about 164 x 10 times that 
of a standard candle at the distance of the moon. 
Another way to express it is to take the brightness 
of the sun as compared with a standard candle at 
&@ meter distance. The candle-power of the sun 
is by experiment found to be about 70,000 on 
this basis. Divide this by 600,000 and you have 
about 7/60 of a candle as compared with the 
candle at one meter distance. These are rough 
approximations only. We have not attempted a 
careful solution of the ratios. 


(13074) J. J. F. asks: Please inform me, 
when an automobile is going around a curve. 
which wheel leaves the ground—the outer or the 
inner? 
® track going around a curve? A. A vehicle of 
any kind turns over toward the outer side of the 
curve, when it is overturned by rounding the 
turn too fast. This is the effect of «4e centrifugal 
force produced by the high velocity of the vehicle 
The name centrifugal means fleeing from the 
center. As the pressure of the vehicle is outward, 
the outer wheels press harder on the ground or 
rails than the inner, and the vehicle overturns 
upon the outer wheels as a center Thus the 
taner wheels must leave the ground first. 


(13075) H. H. M. asks: Would you 
kindly inform us how many cubic inches there 
are in an imperial gallon? Our present records 
are as follows: J. W. Adams gives 277.274; 
Kent, 277.274; Haitte (a German authority) 
277.2738, but mentions in 1890 another number, 
277.463; W. & L. E. Gurley give in their book, 
277.410. I am very anxious to have the correct 
measurements as per present dating scientific 
reckoning, and as I am a regular subscriber to 
your valued magazine, thought you would be 
the best authority to apply to. A. The Smith- 
sonian Physical Tables (Price $2.00), sixth 
edition, table 3, page 9, gives the British imperial 
gallon as 4.5459631 liters, and on page 8 the 
cubic decimeter is given as 61.02390 cubic inches 
The liter is a cubic decimeter. The product of 
these two numbers will be the number of cubic 
inches in an imperial gallon. This is 277.4123976 
cubic inches The remaining figures are not 
reliable, being rendered inexact by the unknown 
figures in the factors beyond those which are 


given. This is, as you see, practically the number | 


employed in the Gurley book 
(13076) L. [G. asks: 1. A little 


less than four years ago I had a solar heater in- 
stalled in my house. The heating unit, located 
on the roof under glass, consists of about 150 feet 
of %-inch galvanized iron pipe arranged with 
return bends to form a flat coil 
coil started to leak through about a dozen small 
round holes which had rusted through the pipe. 
Those holes were not on the seam of the pipe, 
but at different points around the circumference 
and in several different lengths. The water here 
has considerable mineral matter in it. Is it 
likely that electrolysis could have caused the 
holes? A. It does not seem necessary to call in 
any stray current to explain the corrosion of your 
Four years is rather a short time 
but if there were 


heating pipe 
to rust through, 
pipe when it was put in, 
cal action might be to eat it through in that 
time. 2. Would comparatively high tem- 
perature of the 
any electrolytic or 
The high temperature 


for a pipe 
piaces in the 
able 
the 
water in the 
purely chemical action? A 
of the water would hasten 
the The mineral matter in the 
water would increase the number of ions and thus 
the chemical action more rapid. 
3. Would it be possible for electrolysis to occur 
wire only ran near a cold water 
pipe without actually grounding on it? 
current in the telephone line near the pipe could 
not affect the pipe at all. 4. If a telephone 
wire were grounded on a cold water pipe, would 
| there be sufficient current to cause electrolysis 
of the pipes? A. If the telephone wire were 


corrosive action 









Does the same apply to a railroad train on | 


This spring the | 
advise me 
action of the crystal rectifying detector and where 


detectors operate by 


direction 


from which it originated 
for this peculiar action has been advanced 
subject is discussed in Pender's “ 
book for Electrical Engineers," 
for $5. 


thin | 
the chemi- | 


coil tend to hasten 
cells necessarily germs? 


exactly the same meaning? A. 
cell with peculiar possibilities. 
develops into an embryo, and 
like the parent from which it originally came. A 
cell from a piece of bone has no such possibilities. 
| If a bone is injured the cells adjacent to the injury 
do not propagate other bone cells and thus join 
the broken ends together. 
from material which the animal develops in the 
gap between the broken ends, 
| grounded on the water pipe, electrolysis would thus completed. All living cells are nct germ cells. 


A. The} 
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| take 


place only where the 
which would not be in the air but in the ground 
where there was an easier path back to the central 
for that current 


(13077) W. F. S. writes: Referring to 
Answer to Query 13071, I beg to adivse that this 
statement, according to text books on mechanics 
of materials, is incorrect Steel is 78.7 times 

stiffer’’ than water in resisting change of volume 
due to pressure. Water therefore 
at a more rapid rate than steel under water head, 


becomes dense 


and if the ocean were deep enough it would 
float’’' at a certain depth. The exact depth can- 
not be computed, however, for we do not know 


enough about the elastic properties of steel and 
water under such enormous pressures of submerg- 
a few days ago I figured that cast- 
iron will ‘‘float’’ at a depth of 33.7 miles. I com- 
puted this as closely as I could. Steel, though, 


ence. Just 
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will sink to a considerably lower depth before 
it will float, because it is both stiffer and heavier 
than cast-iron. A. Your criticism of our Answer 
to Query 13071 involves two points. The first 
Your assertion that water may at sufficient depth 


become as dense as steel, so that steel would 
float in water at that depth. We are unable to 
reach this conclusion. The Smithsonian Physical 


sixth edition, published in 1914, con- 
on page 79, the coefficient of compressi- 
bility of water for several temperatures and for 
pressures from 1 to 3,000 atmospheres. The 


compressibility at 0 deg. Cent., and from 1 to 25 


Tables, 
tains 


atmospheres is 0.0000525 per atmosphere As 
the pressure increases, the compressibility di- 
minishes, until at 0 deg. Cent. and 2,500 to 3,000 


atmospheres the compressibility is 0.0000261 


less than half as much 


Placing the results in tabular form, we have 
Pressures in Coef 106 
Atmospheres at ) deg. Cent Diff. 

lto 500 47.5 59 

500 to 1,000 41.6 58 

1,000 to 1,500 35.8 34 

1,500 to 2,000 32.4 32 

2,000 to 2,500 29.2 31 

2,500 to 3,000 26.1 

Three thousand atmospheres corresponds to a 
depth of about 20 miles. By taking the differ- 
ences of the coefficients, it is seen that the di- 


minution of compressibility is not uniform, but 
in a decreasing series. That is, there is probably 
beyond which water cannot be further 

There is little probability that it 


a pressure 
compressed 


should be continually compressed by an increase 
|of pressure 


It should be noticed that the com- 
pression is very slight even at 3,000 atmospheres 
Sir John Murray, in his recent work, ‘““The Depths 
of the Ocean page 246, the actual 
density of the water at a depth of 4,000 meters, or 
or only 1%4 per cent 


on gives 


about 2.5 miles, as 1.04621, 


denser than at the surface Now steel is 7.6 
times as heavy as water. Considering these 
figures, it is impossible to conclude that water 


as dense as steel and that any 
depth can be found at will float in 
The second criticism is well taken. Steel 
is not more compressible than water. Our error 
from misplacing the decimal point in the 
the compressibility of steel The 
Tables give the coefficient of the 
steel per atmosphere as/ 
divide the greatest 
this number, we have 
small fraction We 
more rapidly in 
we 


can ever become 
which steel 


water 


arose 
coefficient of 
Smithsonian 
compressibility of 

0.00000068 If we 
of water by 

quotient 77 and a 
do know which increases 
density under pressure, steel or water 
have no figures for steel at different 
similar to those for water. But it may be 
said that steel is not compressed uniformly as the | 
pressure is increased and that there is a limit to 
its compressibility. In a recent number of the 
Proceedings of the National Academy of Sciences, 
a series of new determinations of the compressi- 


com- | 
pressibility 
for a 
not 
since 
pressures, | 
safely | 


bility of the elements was published We have 
not seen this as yet We cannot believe that 


cast-iron can float at a depth of less than 34 miles 
in ocean water We do not find that your state- 
ment that cast-iron is lighter than steel is in ac- 





cordance with our data. The Smithsonian 
Tables, page 84, give the densities of various 
forms of iron as follows Pure iron, 7.85 to 7.88; 


58 to 7.73; gray cast, 7.03 to 7.13; 
steel, 7.60 to 7.80. The difference in the densities 
of iron and steel is too small to make any great 
difference in their sinking in water. Both would 
go to the bottom of the ocean with a considerable 
velocity. We thank our correspondent for call- 
ing our attention to our numerical error and its 


white cast, 7 


consequences. 





A. G. T. asks: Will you kindly 
if there is any theory relating to the 


(13078) 


I can procure same if there is? A. The crystal 
presenting a higher resis- 
tance to the alternating current impulses in one 
than to those in the opposite direc- 
tion. The current thus becomes direct with 
half as many impulses as the alternating current 
No satisfactory theory 
The 
American Hand- 
which we send 


W. asks: 
Could a bone 
cell properly be called a germ? In other 
the two words, cell and germ, have 
A germ cell isfa 
if fertilized, it 
becomes finally 


Are all living 
cell or a 


(13079) C. O. 


tissue 


words, do 


New cells are formed 


and the union is 
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r. Schwab and Mr. Carnegie 





F YOU had heard Andrew Carnegie and Charles 

M. Schwab talking about their contributions 

to SYSTEM, wouldn’t it interest you to know 
what men like these tell of their business methods 
the Magazine of 
Schwab, SYSTEM is a means 
of exchanging the new ideas developed by the 


every month through SYSTEM, 
To Mr. 


Business? 


Bethlehem Steel Company with 


methods of thousands of other progressive con- 


ooeMr. Carnegie told 
me about his article 
in June SYSTEM during 
our recent trip to 
Pittsburgh. I have in 
mind preparing one my- 
self but shall have to 
postpone the undertak- 
ing for a month or two 


Cry AFamt 


cerns. 


edents. New 


the plans and one of them? 


““SYSTEM is 
find it repays me for the time I give to it.’’ Men 
are cutting the ground from under business prec- 
methods are 
Hundreds of thousands of busy executives—lead- 
ers in every line—read SYSTEM to keep informed 
as to what the business world is doing. Are you 
Are you profiting by the experi- 
ences of others? 





interesting, he says, ‘“‘I 


replacing the old. 


Letters from Presidents 
Read what is SYSTEM'S place in the daily work ef successful men 


The Chamber of Commerce of the U. S. 

TH RE never was a time when intelligent educational work 
concerning modern business and its development was more 
important to this country than now. I think System, the 
Magazine of Business, is without a superior in the construct- 
ve character of what it is doing; I have read it for years, 
and have kept copies of it on file for seve ral years at a time 

because of its v en for reference purposes 
Joun H. Fanuey, President 


Chalmers Motor Company 
S. STEM, the Magazine of Business, is one of the few mag- 
 azines I take home to read. I find helpful ideas in it. 
I think one of the reasons why System is unusually successful 
s because its articles are practical and easily adaptable to 
everyday business conditions.” 
Hvos Cuatmers, President 


Remington Typewriter Company 
HOPE I know as much about the Remington Typewriter 
business as any man. But by reading System, the Maga- 
zine of Business, I find what other men who are constantly 
studying business know about other concerns, and their con- 
clusions help me in the Remington Typewriter business.” 
J. W. Earwe, President 


Sherwin-Williams Company 
HAVE been a subscriber to System, the Magazine of 
Business, since it was first published, and have received 
many good ideas. _I believe that any business man can use 
Syserem to good advantage.” 
Water H. Corrincuam, President 


The Baldwin Locomotive Works 
1 HAVE gotten ideas from reading System, the Mz agazine 


of Business, which are suggestive and interesting 
Ausa B. Jounson, President 


The Royal Tailors 
> OUR business, the monthly copy of System, the Maga- 
zine of Business, is part of our fixed routine—almost as 
firmly established as our monthly trial balance. 

“It is read first of all by the writer, then by our general 
manager, and thence is passed along from department head 
to pay ray nt head—until every executive in our organiza- 
tion has had his individual and thorough SysTEeM-session.” 

—Josern Vernon, President 


The Maxim Silencer Company 
I HAD to put one of my projects in the hands of a pusiness 
man once, and leave it to him to make it a success. Among 
the first things I did was to order for him a year’s subscription 
to System, the Magazine of Business. This shows what | 
think of System, from reading it regularly.” 
Hinam Percy Max, President 


The Baltimore and Ohio Railroad Company 
HAVE read System, the Magazine of Business, for a num- 
ber of years, and have obtained many valuable sugges- 
tions from its pages. I think the field which it occupies is 
well worthy of continued development.” 
—Daniet Wiiiarp, President 


The Curtis Publishing Company 
S A business man, System, the Magazine of Business. 
s appeals to me and I find time to read it.” 
—Cyrvs H. K. Curtis, President 


The American Telegraph and Telephone Company 
I IMAGINE the reason I find System, the Magazine of 
Business, interesting is because it is edited to be exactly 
what a imagazine for business men should be—a clearing- 

house of the best thought and practice in business.” 
-Tueo. N. Vari, President 


Hendee Manufacturing Company 

HAVE been a devout reader of System, the Magazine 
= of Business, for many years, and have never failed to 
get good and valuable ideas from every issue. 

“It would be hard to determine just how great a factor 
System played in the upbuilding of our Indian Motoreycle 
business, but it had a bearing — success, unquestionably.” 

Gro. M. Henpesr, President 


The Bush Terminal Company 
HAVE never known System, the Magazine of Business, 
to get out an issue that could fail to start a progressive 
business man thinking. For myself, I read it and like it— 
you would find it on my desk often.” 
Irvine T. Buss, President 


Regal Shoe Company 
~YSTEM, the Magazine of Business, is a bully good mag- 
azine. I find ideas in it helpful in our business. Frequently 
I send copies to some of my associates and ask them to read 
what I have found most interesting.” 
Eimer J. Buss, President 


The Hamilton-Brown Shoe Company 
N Y FATHER was a business man of the old school and 
“"4 probably would not have given a snap of his finger for 
a magazine on business, but we of the younger generation 
realize the value of business training and that many a help- 
ful hint comes from other concerns. We are also aware of 
the fact that this information must come through just such 
an organization as yours—a sort of clearing-house for busi- 
ness ideas and its products. We find System, the Magazine 
of Business, well worth the reading. 
“If you continue to reach the big people, you will be the 
Dun and Bradstreet of your chosen field.” 
—A. C. Brown, President 
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Read September SYSTEM — 
the Big Annual 

ON’T fail to see September SysteM 

—with its hundreds of ideas for 

saving your time and multi- 
plying the profits of your business. The 
very problems that you face today may 
be answered in SysTEM—new ways to get 
more business—new ways to cut costs, 
gathered the world over. And the adver- 
tising pages, too, with the announcements 
of all the latest business equipment and 
devices, offer you immediate opportuni- 
ties for carrying out economies and in- 
creasing fall sales. 

If your news-dealer does not have a 
copy. we will be glad to send the big Sep- 
tember Annual for examination—you to 
judge its value to you and to your busi- 
ness. Simply enclose $2 which will be 
returned to you at the end of a week if 
you are not more than pleased, otherwise 
SysTEeM will come to you regularly for @ 
Address Dept. Z-9-11. 


A. W. SHAW COMPANY 
Wabash Ave. and Madison St., Chicago. 
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full year. 





NEW YORK 
461 Fourth Ave. 


























